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Massachusetts’ agriculture has declined substantially in recent decades, 
both in terms of land and total production. This study identifies the 
economic factors and processes which have precipitated this decline. The 
competititve position of the state's agriculture is primarily constrained 
by unavailability of reasonably priced agricultural land resulting in 
small farm size and commensurate low farm income; a limited quantity of 
large continuous blocks of productive land; higher prices for agricultural 
chemicals, fertilizers, and petroleum products; extensive importation of 
feed grains and commensurate higher total costs; significantly higher 
taxes on agricultural land and buildings; and a multitude of nonagricul- 
tural demands for farmland. Future viability of various agricultural 
sectors favor those that use the land resource more intensively (fruit 
and vegetable farms) relative to those that use land extensively (dairy 
and other livestock operations). The Commonwealth of Massachusetts has 
adopted agricultural assessment of farmland to decrease tax liabilities, 
has implemented the Agricultural Preservation Restriction Act whereby the 
development rights to agricultural land are purchased, and has developed 
an active "buy Massachusetts grown products" campaign. Other policy 
alternatives that may be considered by the Commonwealth of Massachusetts 
in future program initiatives aimed at assisting the agricultural sector, 
are presented. 
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PREFACE 


The Economic Research Service (ERS), U.S. Department of Agriculture (USDA), 
in cooperation with the Soil Conservation Service (USDA), the Massachusetts 
Agricultural Experiment Station and the Massachusetts Department of Food and 
Agriculture developed and conducted the Massachusetts Agricultural’ Viability 
Study (MAVS). 
Section 6 of the Watershed Protection and Flood Prevention Act (Public Law 
83-566, as amended). 


The Study was conducted under authority granted to the USDA in 


The MAVS was initiated in October 1978 primarily in response to a request by 
Frederic Winthrop, Commissioner, Massachusetts Department of Food and Agriculture. 
Commissioner Winthrop expressed his Department's position as follows:* 


While this department has attempted to spearhead the drive 


. to halt the decline of agriculture in Massachusetts, we have done 


so with a paucity of data on which to formulate our plans. We 
have nonetheless set policies at the state level and have success- 
fully influenced the legislative process in favor of local agri- 
culture, but we have done so without clear assurance as to the 
soundness of our approach and without the ability to always 
justify our programs in economic terms. 


As an example, this is particularly true in the land use 
area where the successful implementation of the recently enacted 
Agricultural Preservation Restriction Act (Chapter 780) will de- 
pend on our ability to make informed decisions as to which land 
should be saved for agricultural production. Future market- 
ability of selected commodities, farm size and location, soil 
types, multiplier effects, impacts of government actions, 
effects on water supply, benefits to the locality and the region, 
and many other considerations must be made. 


A number of other concerns in addition to those identified by Commissioner 
Winthrop were considered in developing this study: 


ae 


2. 


What 


What 


is the social value of agriculture; 


are impacts of the Agricultural Preservation Restriction Act upon 


agricultural viability; 


What 


What 


What 
does 


What 


are the erosion rates and impacts upon water quality and farm income; 
is the competitive position of Massachusetts agriculture; 


is the critical mass of agriculture in Massachusetts, and 
it act as a constraint to farming; 


are some possible policy alternatives that would assist the State 


in maintaining or enhancing the agricultural sector. 


* Commissioner Winthrop's letter to Dr. Benjamin Isgur, former State 
Conservationist, Soil Conservation Service, U.S. Department of Agriculture, 


June 20, 1978. 
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A set of objectives derived from the stated concerns were developed to guide 
the study: 


1. Examine the declining trend of agriculture and identify and analyze 
the causes of that decline; 


2. Compare trends in Massachusetts agriculture with those other States that 
export food crops to Massachusetts, in order to assess the competitive 
position of the State's agricultural sector; 


3. Assess present erosion rates in Massachusetts and analyze the impacts 
of alternative conservation practices; 


4. Estimate the social value of agriculture; 


5. Analyze the critical mass components of Massachusetts agriculture to 
determine the present and potential limitations that it may place on 
the agricultural sector; 


6. Analyze the Agricultural Preservation Restriction program as to its 
present and potential impacts on the agricultural sector; 


7. Discuss possible policy alternatives that the State may wish to 
consider in instituting policies to maintain or enhance the 
agricultural sector; 


8. Suggest areas of pertinent future research. 


The primary approach of the study was to stratify the agricultural sector 
into its major enterprise groups - fruit, vegetable, other field crop, dairy, 
poultry, and other livestock farms. Each enterprise group in Massachusetts 
was analyzed and compared with its counterpart at the national level and in 
other States in order to estimate the competitive position of Massachusetts 
agriculture. A series of production input and output indices were developed 
in order to identify those components which affect the economic viability of 
Massachusetts agriculture. 


The MAVS culminates in a discussion of the endogenous and exogenous factors 
that have had an impact on the agricultural sector. A discussion of possible 


policy and program alternatives is presented that may be of use to the Massa- 
chusetts Department of Food and Agriculture in their program development. 


id 


ee! 





= ” shee - 






































Wy 6 -_ ’,¢ a ae a ‘ 
; * 
t ‘ - —— a f = 4") s i 7. ; : 
nzooNee besele oF Mt? heviieh dev hisetde 34’: 
’ ¢ ‘on 45 
se - 
5 —_ 
a 
te exis f (0 fesd qeinifowb ond qultenlt 
jrhioub taq> to. ese, ar 
iio 
= , 
aa! J numioneash ok 2haws4 stem 


is i r€ 2D POO? IxG J 
hae ts | 26 * ay) 10 ret ihe Oy 


¥ 7 farts + Isha tg a 7.4 


. " 


7 ry 


‘Juviscnios ovionnee 
‘tene Voda is} 


y ehigt faolitaa off nein ah 
bps) eq hap 2 bs. ed3 on Lares 


a 708 ] exu tia He is 


; [uo bupA oid S3¥ 

sib} Vind tH9 309, bine ecient: | 

jays ; & 4 1’ the pi log vidiaeog +8 — : 

’ ‘sifey antivitvent mt qabka 

~7o3998 Lars wi fae 

HO IRMEOR atvist toeuliiaq to eserves lasy we 
io eed 

- 2: 

e023 a. wae 231 Io dosowg@a v8 

wT + (wotg Ssabyqusdas 

O95 doee .eenet # ésnevil edt : 
iid da yinieves #3! dtiv bornqees bare 

( oyietiswets sid 2 see O98 tabiz0 

Ai Todo Fas guerl ootaavt aa io welres A - 

3 te | > 32 133) ir 14 Pens emits oe | V3tSonbs: 

#3 moarthadag 2498 


‘ 19 413° Lo Adhweuss am «¢ «bh esinobnino 2 
by 103988 fesnasunbage e832 a0 soaqet ot 
aa (ue Jed} bojaaeeaad at weviJerreds s =, : 

1i2%) of a Pees bua a 


é f 
i aa 
é 


>) r E 
i oy a ian 
:: oa 
— 





ACKNOWLEDGEMENTS 


The support and assistance of many agencies and people were invaluable in 
the design and conduct of this study. Philip Christensen, formerly the Assis-— 
tant State Conservationist of the Massachusetts office of the Soil Conservation 
Service (SCS), USDA, and presently the SCS State Conservationist in Connecticut, 
provided the initial impetus and support for the study. John Hostetler, the 
former Northeast Program Leader, Natural Resource Economics Division (NRED), 
Economic Research Service (ERS), USDA, provided much guidance in the design and 
methodology used in this study. Anthony Grano, the present Head of the North- 
east Section, NRED, ERS, provided many methodology refinements and a great 
deal of relevant advice that significantly improved the quality of the study. 


Robert Christensen and John Foster, Department of Food and Resource Econom- 
ics, University of Massachusetts, provided data, advice and constructive reviews 
of the material set forth in the report. 


Commissioner Frederic Winthrop, Massachusetts Department of Food and Agri- 
culture, supplied invaluable support in making this study possible. William 
King, Warren Colby and Susan Redlich, also of the same Department, supplied 
data and constructive reviews of previous drafts of this report. 


Frank Resides, Planning Party Leader in the Massachusetts State Office of 
the SCS, USDA, supplied many helpful suggestions and advice that were relevant 
and timely. In addition, Clive Walker, Jim Lewis, Cecil Currin, Richard Lewis, 
Don von Wolffradt, Ron Thompson, Marc MacQueen, Robert Morehouse, William 
Henneberry, and Gary Taylor provided excellent and relevant reviews. 


Ralph Heimlich, ERS, gave a great deal of assistance in programming advice 
and farm budget formulations which were used in the erosion analysis. 


George Frick, NED, ERS, provided dairy and livestock industry data which 
were indispensable in analyzing the dairy and livestock enterprise groups. 


R. Neil Peterson, National Economics Division (NED), ERS, and James Thomas, 
Agricultural Division, Bureau of the Census, Department of Commerce, through an 
on-going agreement between ERS and the Bureau of the Census, provided additional 
data from the Massachusetts 1978 Agricultural Census file which permitted the 
use of more comparable data in analyzing the farm enterprise groups. 


Lisa Neffinger, Gene Grice and Karl Langlois, either presently or formerly 
with the Massachusetts office of the SCS, USDA, developed much of the soils 
data used in the erosion analysis. 


Others who provided valuable assistance were: John Wenderoth, Peter Tidd, 
Steve Claughton, Luther McDougal, James Wesoloski, Frances McDevitt, Kay Wilheln, 
Helene Blank, Normand Bernier, Thomas Hatch, John Wenderoth, John Blackledge 
and Arnold Bolenbacker. 


iv 

































= 
' ioe! ih et) 
i . * 7 £ 
| (newt t soe sakes) eng 
ar? ' q 
‘Yhoie sift i: pnp Me 
tisty ply 1 20 Jesuaisjaevs Ts 
: 12 i4nseearc | ‘2 
‘eS8sI10G vin _AL oe aes 
fad Qqua bot axiscrt ja) iini- 
A ; ow ENGs Tw2ee ,sobae.) gmexyor’d saned 
Civ Eves be Pu feu 53 Z. 
£ \ 2 \ 4% i eu rv Se, tases 
- ‘ A ri + = Fo3 
mars Yass alas of haey, 
‘sm beblivoesa . 27. et 8 ; 
+) : : 2 eoly 
. P i “a. siot. hers sans 
f ¢ v J sa i fIBEL 
¥ 1 @i Atte? 
¢ 7 : 
4 - * tal ‘ 1% "yt ¥| 
{ 

r pike id = val 

; 7 ' c - ssa 
‘ j , JON iL aiig brig, 


“ aST i 7 » & POLY SAG 19 avelys) ev t3oes3s 


1p. a8 esdesusnsoaal ada i yase8! gntonal4 eo 
7 é ng qied voas be iqgue oy 
.798LaM arb lD sOolTbba al © 


‘ ‘ ‘ * ; eo Ti ker) : Mi 


; SIE .woe pearT non neaaion 














pea e bsbiverg tolyeT yaad & «ee 
ou 
i ai rae ‘Ge Sy iwett ¢ aveg ,ana satis a a 
*e!) otav Houiv eaolialosiel segbud | 
1 mbar) ; Ne habiveo a» en 
j357i 1 bt Tee ahs gnlsy! 
« $y . ¢ € > ; f ih.» % fe ¢ \ pe 
| 9 eh ao lsncliei .~soeme a 
& Aor Sout) Ir Ingw! 2pyeeel ; 
Pad. 12 upee wi! 2p5tpall | ‘Ss lo used folelyte .* 
tubs hail. eSuUCiey “Wt 16. ec ont lie cna asow? co 20: 2 
4 e . 6 ,, . s = ee 
| td oJ a lewd hagas SVEL atzaen ey ut ex 
é ih S@25970I09 WORE of? athe yhoo at e9nb. ald 28% 
viteewo? we vfineeens ce : 
- p45 7g 747 31> Ge Le fopyrad ‘neat hie sok) one. 
Mise ef) to dom hor alevel ,AUeY 208 site ie eotito em 
; ~ / teens am tao: a 
. 7 @ 
a ie i eas 3: ed ted 
| o ! \esahssW afol tsgev spasrebabs $y 
Th i ur me 
,f ahd ; at +s aI valot. AsoneT  baeosoasl aT: 
= oO +6. if 


Ls (GL gatte rembires MW “atteh ation Jon ¢ 


i ae ¥ a 


oy, he " ae 7 wt 
i] 





TABLE OF CONTENTS 


Page 
Ch 0 gy SB Ea Rep apaed RSS ES SERA po en ee a a a are per eee f 
I a co a ce ne ree in en el ii 
ACKNOWLEDGEMENT S---~-~—---~-----~----- ------- - -- -- - - -- ------- ---- ------ ------ iv 
0 CUES ee Gl ee ree ad 
LIST OF TABLES—---~----------~------------------------- ----- -- --- -- - ---------- vii 
LIST OF FIGURES------------------------~-~-------- ---- -- -- -- -- -- -- -- - ------ = ix 
CHAPTER 
hs INTRODUCTION---------~------~----------~----------------------------- 1 
Dlevescre.t nesnsr. cultural Resource--~----~-—~~~-- 2-7 eee Z 
Agriculture in the United States--------------------------~------ 3 
eee eek CTF UG AL TC a ee re tree 4 
The Loss of Farmland in Massachusetts----~----~------------- = - + - 6 
10 CrabaCc lek ta) (Co Ul MAsoACHUSEL.S AGRLCULTURE————-——--—--———-—-——— oe 7 
The Use of Land in the State---~~-------------—-=------- - = -- -- ----- 7 
Rasdeeietatnsnangal Neslarm Popul atl ons———s—— soos sree 8 
Deepest ol Barme PrOdu Cts am mmm nn rn ne eT 8 
Agricultural Water Quality Impact8-------------- ree 
III. |THE HISTORY OF MASSACHUSETTS AGRICULTURE, 1850-1974--~----------~--- 14 
OV OL VIE CWr rr eee 14 
a ON 0 ree nn 14 
Trends in the Production of Specific Commodities-----------~---— 19 
IV. TRENDS IN FARM ENTERPRISE GROUPS, 1959-1974----------~------------— 24 
Decne One Cen LeT Dr tee CLOU lS 24 
Changes in Number of Farms, Land in Farms, 
and Value of Salesmmmm mnt rn af 
Were eat fa anueeropoTrtLodali Ly SLL PB Rm nn 26 
V. FACTORS AFFECTING THE VIABILITY OF ENTERPRISE GROUPS--------------—— 34 
Land Fact orgwr mn ern 34 
ProsuereverCapabilities of LANd= 99 r Rn n 35 
ieee ens CoOL karm Operacols = een a7 
Production Cost §—-——— nr 40 












vee, | 

7 

e@ 
— 

4 
we , on Lal 
| 

i —ww 


7 
~w=e-HOITOUG ry 


¥ 
woltyéA of2 to eweev” 
| ba J! sno al oiutiustega 
: = oe ' of) bo aul ~ [ained eff 
| ; oe me 4 n of bmefavetd jo egal ad 


ert ae WDasean Wo sorte rSTOAM 
o 


| t . ieee seni tT ID of bond Be mall eee 


ge E3e 4 tc notes os Six ayag't Hi bo, a. 
ne _ : sSehoyl wat 20 f£ aa 
| baal’ . : "s“esnaudu!l gibige) reseW Latedlusiay Pe: 
' ee 
Ay. ne [—DORL Sale 001 sau, BeOTO ARAM BD {AOTTH 
| . ' i 


————— EMP ca — 


ae 
a ieee i | , : a _ 
o ool 










; | — ——~ << <0 eR Oud Lats 3oung ¥o) 
— ~“ASESLVOREOS SEPveus 1 mOkIpeboxT aly ad 








“SVOU=RER! . PINOLE rTAN noAy WI Bay 









ep ete sO ness 








: jung oabryaayns to nots tu rtyd 
aeiet gy) bal /wrst Yo sedan% ni #3) ans 


~~ eee fy eulav : m 
~~ wna T2AG vais Bork ae bind Tatinena 


REA ve treweTK " vr 4, 







CHAPTER 


VI. 


VII. 


VIII. 


Page 
PRODUCTION TRENDS IN MASSACHUSETTS AND COMPETING STATES----------- 47 
Definition of Competing States-—------------~-------------------= 47 
aes eI sr ei a rime a a er ce oe eo 4&7 
THE EFFECTS OF URBANIZATION ON MASSACHUSETTS AGRICULTURE---------= 25 
TieeConver eran. tarmlandyto Urban ,.Jses--————-—~--~~———~~—— ee 55 
OR Rh kN A a a a sn nc en 56 
The Spatial Distribution of Population and 
TaN I 0 Ra a a a a ras tn nn 60 
beauusetealesualystasor Farmland Abandonment-—-——~-~--~--—-—-~---——= 69 
FARM-RELATED INDUSTRIES AND CRITICAL MASS OF AGRICULTURE---------- 75 
Boles NC MES aS Begs al OT GEESE cl Tt snes an ea le a rhe ea #5 
Pamastelatedslndustry in Massachusetts -—--—---------——————--->— 76 
BET TOUT HSE rh rete g- 1 a temas tc trl a 
DSSS RDEV colby ale “ele TC 18 Gets it 00 OES Ua elt ta ac 78 
Ce Ne nnn 82 
CONCLUSIONS, FUTURE AGRICULTURAL VIABILITY AND 
ee CO) ek er a rm en en 84 
Bactoteer.eccine Agricultural Viabllity-------------7--- 86 
|S yo Ae TTS OTB WN GFP 0 EB, fa at TO ot ae 1 
Pee OO AU Ce Tie 18g er ee rm Al 
Existing Programs--~------~------------~------- = === +9 92 
ENS SSPE Vor GV oS RSE WW gh Wit 0) NY mcrae ect aa gcc ge enna 95 
Future Research--9-—— 9 97 
References—-----~------- --- - ----- -- -- - -- ---- - = $$ - 98 


vi 





(fy ; ¢ 
ae x ) 


7 : (YaaHOS: Gy FEUD Saae WT 2am Kd ‘TOOWO: 
an “ ics 








= ; 2428 7¢ we he N qr om Yo sort! Arie 
: ~~ ence alowed eqo7 



























¢ 


IOLTAR Maan WW SOs we 


1 = 
7 


banter! }o wobedewn OD! s iT 
aT civrs ag Tt 

e ne ; “Tt 26 )ijJua tried fs 

" lieve 44 at ; 
| | ; | te #levicna Las relds Pid 


~~ 
ry 


gave riot AN JAVIT LSD GWA 22DeTeUWE CHAE 
——+ de ai5fs9 ot 386 
iti ‘ m3 ie ont berslai~ 
—— se . rn het sitoup) nods 30 7a 
baads E30 io nolisatoel 
enteatia 7 a . 

aS 
Ws | wa ; UiTULA ESOL lasers JOR 

| 


~— near 





_ eee coe ~~2WETARS 212003 MARDORE 


| | Phe 
| indivi’ ciV \(coopi@etwes aaiscovillaaall 


4 - . —~v jpn ty teausi vo hagh iv 

4 . f 2 Sar *sinotT bes yy Lot 

| | r iene Cer Cr wo) — 

| : | _ — = -orte | 2 eg ebtaged ne rgost 

| Con \cleeietiiemiahenss ~—<——omemioT SRE @ 
i a 


{ 
SS a O88. ae 4e = ey — ead + -?s°n 






: 
~ 


14 
ib i 






oo 
°» @ +. 
_— 


aia 


ALI 


a «’ 
_ 


ie | 





Number 


10 


a 


12 


13 


14 


15 


16 


7 


TABLES 


Title 
Land Uses in Massachusetts, 1977 


Characteristics of Farmland and Farmers in 
Massachusetts, 1978 


Percent Distribution of Value of Agricultural 
Products Sold in 1978, Massachusetts and the U.S. 


Agricultural Production and Value of Sales in 
Massachusetts, 1978 


Percentage Distribution of Farm Inputs in the 
United States 


Standard Industrial Classification of Commercial 
Farms in Massachusetts, 1978 


Changes in Number of Farms by Enterprise Group, 
Massachusetts and the U.S., 1959-78 


Changes in Land in Farms by Enterprise Group, 
Massachusetts and the U.S., 1959-78 


Changes in Value of Sales by Enterprise Group, 
Massachusetts and the U.S., 1959-78 


Percent Distribution of Total Value of Agricultural 
Products Sold, Massachusetts, 1959-78 


Differential and Proportionality Shifts in Massachusetts 
Agriculture, 1959-74 


Average Size of Farms, by Enterprise Group, 1978 


Yields Per Acre of Selected Crops in Massachusetts 
and the U.S., Average, 1977-79 


Average Age of Farm Operators, by Enterprise Group 


Percent of Farm Operators Who Were Full Owners of 
Their Farms, by Enterprise Group 


Commercial Crop and Livestock Farm Production 
Coefficients, 1978 


Average Annual Prices Paid by Farmers for Selected 
Inputs, 1974 and 1978 


vii 


Page 


tL 


LZ 


LT 


22 


27 


28 


29 


30 


34 


34 


36 


38 


39 


41 


42 


Number 


18 


19 


20 


21 


Le 


23 


24 


25 


26 


27 


28 


29 


30 


at. 


a Yd 


33 


Title 


Average Annual Prices Received for Selected 
Products, 1974 and 1978 


Land, Labor, and Multifactor Productivity Indexes 


Acres Harvested of Cranberries in Massachusetts 
and Competing States, 1959-78 


Apple Production in Massachusetts and Exporting 
States, 1959-78 


Acres Harvested of Vegetables in Massachusetts 
and Exporting States, 1959-78 


Acres Harvested of Potatoes in Massachusetts and 
Exporting States, 1959-78 


Milk Produced in Massachusetts and Competing 
States, 1959-78 


Number of Eggs Produced in Massachusetts and 
Competing States, 1959-78 


Estimated Average Annual Loss of Land from 
Production Agriculture to Other Specified 

Uses in Massachusetts, 1951-1971 

Characteristics of Farm Operators, by County, 1978 
Rates of Farmland Idling, Classified by Population 
Density, Percent Urban land, and Acres of Active 


Farmland 


Number of Farm-Related Establishments in Massachusetts 
1959-78 


Location Quotients for Farming and Related Industries 
in Massachusetts, 1977 


Farmland Required to Support a Farm Supply Store 
in Massachusetts 


Farmland Required to Support a Feed Mill in 
Massachusetts 


Factors Affecting Agricultural Viability, 
Findings and Consequences 


viii 


Page 


43 


45 


48 


48 


49 


ed i 


52 


53 


80 


83 


87 


= 
























, et be e194 EN 
. [ ,@edgaz2 
ce 

,*) ; i ¥edutoY 


243 alleqea 


. — 
EJ ; 7’ betemtiaa |. 
& beg “@ 2 router? : 
ip f ail al gost) 


“ ie fe yal int Yo so tvebve/ served? 
, vs, 

P =: 3 ie & 8TT A tn rsjeou : 

Is. ; 'as9TS8) . ¢ifsond . 

7 titiogws) 


f ifemde tice 1 ate Hein | io = rr a 





= _ 
: a ' 7 
of DP sorhet? +o eopetgous waenlids 
‘ v4 ej ei ‘4 vedneaee 
' 


_ 

Tus eves BS tH ‘ GS beghypeh tas lew oy, 
a Samira f 

a i ‘ Pd. ies 7 aor 


=e a+ oi 


Number 


10 


1% 


12 


13 


14 


15 


FIGURES 


Title 
Number of Farms, 1850-1980 
Average Size of Farms, 1850-1980 
Land in Farms, 1850-1980 
Harvested Cropland, 1920-1978 


Average Value of Farm Real Estate 
Per Acre, 1850-1978 


Significant Agricultural Towns, 
Massachusetts, 1980 


Direct and Indirect Effects of Urban 
Growth on Agriculture in Massachusetts 


Population Density, Massachusetts, By 
County, 1980 


Population Change, Massachusetts, By 
County, 1970-1980 


Number of Additional Housing Units, 
Massachusetts, by County, 1970-80 


Land in Farms, Massachusetts, By County, 
1978 


Value of Farm Sales per Acre of Total Land 
in Farms, Massachusetts, By County, 1978 


Average Value of Land and Buildings per Acre 
of Total Land in Farms, Massachusetts, 


ByeCounty ,2 1978 


Average Size of Farms, Massachusetts, By 
County, 1978 


Idled Farmland, Massachusetts, By County, 
1961-71 


ix 


Page 
15 
18 
20 


waa 


Ze 


oY 


59 


62 


63 


64 


65 


66 


67 


68 












7 
a 
Ty 
: 
ee -_ 
By a + 
_ 
; hy i? 
i « 
4 ~ = 
Lin 7) 2 
, 
f 
‘ 
, $ 


vi tens] te Tuage 4 
- OR ‘s00D 


4 oo Pr yasd) oul ye ryqot 
; USEl-OLel wae 


} no FPP, ‘ veda - 

ee) : 3 enstoas ani 7 I 

o i 

> 16 ,@a)s eoae™ , eased oi feel - 
: = a 

: aa 


i oy - 3 4 « 
ewe Sed0T 20. Wash top Reka? ee he apig — 0 
3 »YI0NQO VA add 2urtoezann oes 
ia | 


LOLI bas One Yo a oe 7 
- P '1D Ba@e 4 , RA® “i2 hete,? ingoT wo 
: Neer cRanweD yA 
“ 4 [ | 7 << ev 
eas vilon” 8% x! , a mee ts) én ated 
| " ber sein 










’ 
” » ¥en j A ORR miaonal 4 
7 





MASSACHUSETTS AGRICULTURAL VIABILITY STUDY 
by 
Mark R. Bailey* 
Lisa J. Rosenberger 
Michael R. Kolman 
with 
Mary Lee Rhodes 


Vivian M. Brady 


CHAPTER I 
INTRODUCTION 
STATEMENT OF PROBLEMS 


Experts disagree about whether the continuing conversion of agricultural 
land to non-farm uses will ultimately impair the ability of the U.S. to provide 
sufficient food and fiber for both home consumption and export. Even if the loss 
of farmland is not an issue of national importance, farming and farmland provide 
both economic and amenity benefits to the residents of Massachusetts, and thus 
agricultural retention is an issue of public concern. The total amount of land 
in farms in Massachusetts declined by nearly sixty percent between 1950 and 1978, 
from 1.7 million acres to about 680,000 acres. Land in farms (which includes 
farm woodlots) now constitutes only about 13 percent of the total land area of 
the State. Urban development claimed nearly 9,000 acres per year of cropland 
and pastureland between 1967 and 1977, and prime farmland has been converted 
to urban uses at a faster rate than nonprime land. Idling of active farmland 
has also been widespread. 


The myriad of factors and processes which have led to the decline of agri- 
culture in Massachusetts can be traced to several exogenous forces, which 
originate outside the State's farming sector and are, for the most part, beyond 
the control of the State and local governments. These exogenous forces include: 
urban expansion, technological change in agriculture, the implementation of 
Federal programs (especially in regard to transportation), and shifts in con- 
sumer and export demand. In many cases, the net effect of these trends has 


*Bailey is an agricultural economist with the Natural Resource Economics 
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been to reduce the competitive position of Massachusetts' farmers relative to 
those in other regions, in part because the ability of the State's agricultural 
industry to adapt to change is constrained by high price of agricultural land, 
climate, topography, distribution of prime soils, size of farms, and other 
structural factors. While it is difficult to control the exogenous forces them- 
selves the direct and indirect local effects of external change can be modified 
to enhance the economic viability of farming and preserve valuable farmland. 
Listed below are some of the major catalysts to agricultural decline in Massachu- 
setts identified in this report: 


The average market value of farm real estate per acre in Massachusetts 
is over two times the average value nationwide, and over 130 percent 

. higher than the average for the Northeast. High land prices result in 
higher taxes and increase the opportunity cost of farming and hinder 
expansion and entry into agriculture. 


Property taxes are nearly six times higher in Massachusetts than in the 

° U.S. as a whole, on a per acre basis. Farmers in Massachusetts spend 
about 6.2 percent of their gross income on property taxes, compared to 
3.2 percent nationwide. 


Massachusetts farmers pay higher prices for most fertilizers, pesti- 
‘ cides, and petroleum products than those within and outside the New 
England Region. 


Dairy and livestock farms spend, as a proportion of total revenues, 

A about 25 percent more on livestock feed in Massachusetts than in the 
U.S. as a whole. Ninety-seven percent of dairy rations are purchased 
from commercial mixers. 


Expenditures for hired labor represent a higher proportion of gross 
: income in Massachusetts than in the nation for all farm enterprise 
groups. 


The incompatibility of urban and agricultural land uses has accounted 
° for perhaps as much as fifty percent of the idling of farmland in east- 
ern Massachusetts. 


Views of the Agricultural Land Resource 


Agricultural land is one of the most indispensable of man's resources. The 
current and future status of this resource has been the subject of a considerable 
amount of economic and conservationist literature (some that dates back to the 
British classical economists) that incorporates many differing views on the 
scarcity of arable land. Analysts have generally concurred about two basic 
characteristics of the land resource: that a purely physical limit to the 
total world supply of agricultural land exists; and that farmland is essentially 
a renewable resource in that it can be typically used over and over again, per- 
haps indefinitely if properly managed. Apart from these gross characterizations, 








however, there is little consensus concerning such issues as: the proper definition 


and measurement of the resource; the degree to which other agricultural inputs 
can be substituted for land and for how long; and whether or not the earth's 
supply of agricultural land is adequate to sustain a growing world population. 


Thomas Malthus was perhaps the first to develop a comprehensive theory of 
the scarcity of agricultural land. In his famous Essay on the Principle of 
Population (22) 1/, he postulated that population tends to grow exponentially, 
while the supply of agricultural land is essentially finite and food production 
can expand only at an arithmetic rate at maximum. As a result, population puts 
continually increasing pressures on farmland, making it progressively more 
scarce. When food demand begins to exceed supply, population is reduced either 
through “positive checks" (such as famine, war, and disease) that serve to in- 
crease mortality, or through “preventive checks" that result in decreased birth 
rates. In Malthus' view, the necessary imposition of such checks is detri- 
mental to human welfare, and therefore the scarcity of agricultural land rela- 
tive to population poses a grave problem for mankind. 


The classical economist David Ricardo put forth another hypothesis concern- 
ing the scarcity of agricultural land which stresses not so much the finiteness, 
or absolute scarcity of the resource, as its variation in quality over space (2). 
He assumes that the most productive land must be brought into production. 

In Ricardo's view, while famine may be averted, agriculture will be characterized 
by decreasing productivity, and an increasing proportion of personal income will 
be spent upon the consumption of food. 


Resource economists in this century have rather drastically altered the 
classical views of resource scarcity, stressing the “derived demand" for re- 
sources and the substitutability of inputs. Zimmermann (1951) stated emphatic— 
ally that “the word 'resource' does not refer to a thing or substance but to a 
function which a thing or substance may pertain or to an operation in which it 
may take part...” (63, pe 7)- In other words, the resource has no value except 
insofar as it is used to satisfy a human need or want, and it may not be uniquely 
capable of performing a given function. This definition of resources led to 
the formulation of the notion of “substitutability” by Barnett and Morse (1963), 
whereby technological advances in agriculture permits the substitution of other 
productive inputs (fertilizer, improved seed stocks, drought and disease resist- 
ing plants, etc.) for land. As a consequence, resource scarcity can be forestalled 
and productivity may, in fact, be enhanced over time (2). 


Agriculture in the United States 


The historical evidence appears to support the substitutability thesis, at 
least in the United States. It can be shown that the price of agricultural goods 
has not risen in relation to other commodities (34), and agricultural productivity, 
as measured by the U.S. Department of Agriculture, has risen by 140 percent since 
1910 (49). Nevertheless, in the 1970's a renewed interest in the agricultural 
land resource emerged, and resulted in the National Agricultural Lands Study (26). 


1/ Underscored numbers in parenthesis refer to literature cited at the end of 
this report. 


In addition to the loss of farmland acreage, about 25 percent of all crop- 
land in the U.S. is being eroded at a rate of more than five tons of soil per 
acre per year (10, 28). The continued loss of topsoil in excess of this rate, 
depending upon location and productive soil depth, could significantly reduce 
the productive capability of land in the future. Another potential threat to 
future production is the “mining” 2/ of groundwater aquifers, particularly in 
the southwestern and southern Plains area of the U.S., largely due to irrigation 
(10). If the aquifers are sufficiently depleted, land currently used for crops 
may have to be removed from intensive use. 


These trends in urban and related development, soil erosion, and mining of 
aquifers serve to reduce the finite productive land resource. In addition, a 
slowing of the growth in agricultural productivity gains in recent years, 
coupled with a large increase in export demand, has dramatically altered the 
balance of supply and demand for U.S. farm products in the last decade. The 
large surpluses in production, typical of the decades between 1950 and 1970, 
no longer exist for many commodities. This combination of trends, plus the 
possibility that in the future new demands may be placed on the land, (e.g., 
providing biomass for energy) has caused some analysts to speculate that con- 
tinued depletion of the agricultural land resource may have serious long-term 
consequences (10). Even if U.S. farmers are always able to supply enough food 
and fiber for their own countrymen, a continued surplus of production for export 
is needed for economic and strategic, as well as humanitarian reasons. Many re- 
source and agricultural economists, however, believe that no real or potential 
economic scarcity of farmland exists in the U.S. (16, 37), and the Census of 
Agriculture shows that harvested cropland has increased rather than decreased 
nationally in the last decade. Thus, the issue of whether steps should be 
taken in the public interest to preserve agricultural land has not been fully 
resolved at the national level. 


The Social Value of Agriculture 


Regardless of whether the loss of farmland is a national or a world problen, 
agricultural land and the farming industry may hold considerable value for the 
residents of individual regions, and this value may encompass both economic and 
non-economic benefits. For example, farming provides jobs or supplemental in- 
come not only to farmers, but to those who depend on the farming sector. The 
first-order backward and forward linkages to agriculture include farm supply 
and equipment dealers, feed mills, food processing industries, food distribu- 
tors, etc. An increase in the output of any or all of these sectors would have 
multiplier effects on the rest of a region's economy. 


Apart from the direct and indirect employment opportunities offered by farm- 
ing, there is also a concern, especially pronounced in the Northeast and Massa-— 
chusetts, with the issue of becoming more self-sufficient in agriculture (1, 24). 
This concern has arisen, in part, because food costs are an estimated six to ten 
percent higher in Massachusetts than in the U.S. as a whole, due to the higher 


ef "Mining" of an aquifer occurs when the rate of groundwater withdrawal ex- 
ceeds the rate of recharge from precipitation and surface waters. 


costs of transporting goods to the New England market. In addition, reduced de- 
pendency on external food sources means less vulnerability to forces beyond the 
control of the State, such as strikes by rail or trucking employees, western 
droughts, or other interruptions in the transport or production of agricultural 
commodities. It is estimated that Massachusetts currently supplies only about 

2 percent of the meat products, 20 percent of the dairy products, 16 percent of 
the poultry and eggs, and 18 percent of the fruits and vegetables, consumed in 

the State. Overall food self-sufficiency is estimated at about 7 percent. The 
maximum level of self-sufficiency which could be attained in Massachusetts (if all 
potential cropland were planted to fruits and vegetables), is about 24 percent 

for the four categories combined (7). Thus, while the State cannot become totally 
independent of imported food sources, the situation could be improved. 


Finally, environmental and aesthetic values have often played a role in 
stimulating public support for agricultural preservation programs. Two differ- 
ent methods for measuring the amenity value of agricultural land as open space 
were analyzed as part of this study. Three towns in Massachusetts were examined: 
Greenfield and Deerfield in Franklin County, and East Longmeadow in Hampden 
County. 3/ Greenfield and Deerfield are primarily rural in character, except 
for the urban center of Greenfield (population 19,000), while East Longmeadow, 
which is part of the Springfield Metropolitan area, is considerably more urbanized. 


The first method employed the hedonic, or property value technique. This 
method involves measuring residential property values (selling prices) as a func- 
tion of distance from agricultural land, controlling for other variables which 
describe age, size, and condition of each house and lot. In the analysis of 
the three towns, the distance to agricultural land variable is statisticaily 
significant only for the Deerfield sample. In Deerfield, a house adjacent to 
farmland sells for about $2,600 more than one located 338 or more feet away. 
This differential can be termed the “agricultural amenity,” or the additional 
amount households are willing to pay for houses adjacent to farms. The amenity 
value, however, drops to zero at distances of more than 337 feet; therefore, 
the number of households which receive benefits is relatively small. 


A fuller measure of social value can be achieved with the willingness to pay 
method, which is a survey technique designed to determine how much households would 
pay to prevent the development of nearby farms. Eighty-five households were sur- 
veyed in the three towns, and based on the responses elicited, the social value 
of farmland in Deerfield is estimated to be about $43 per acre, $143 per acre 
in Greenfield and, in the more urban town of East Longmeadow, $337 per acre. 
These figures are obtained by multiplying the mean bid (the average amount each 
household surveyed is willing to pay to prevent the development of nearby farm~ 
land) by the number of households in each town, divided by the acres of farm- 
land in each town. Willingness to pay is lower if the land is to be only 
partially developed. While additional research is needed to determine the social 
value of other agricultural land in Massachusetts, it is clear that nonfarm 
residents do consider farms to have amenity value. 


3/ Halstead, John Michael. "Social Value of Agriculture Land Using Hedonic and 
Iterative Bidding Techniques: A Comparative Approach," unpublished M.S. thesis, 
September 1981. This study was supported by USDA through a Cooperative Research 
Agreement with the Massachusetts Agricultural Experiment Station, Amherst, MA. 
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The Loss of Farmland in Massachusetts 


Massachusetts has experienced a long-term and precipitous decline in agricul- 
ture, and has implemented Statewide programs designed to slow this decline. Be- 
tween 1880 and 1978, land in farms in Massachusetts fell from 3.4 million acres to 
680,000 acres, an 80 percent decrease (54). The National Agricultural Lands Study 
(NALS) estimates that 30,000 acres per year of active and potential agricultural 
land were converted to urban and related uses 4/ in Massachusetts between 1967 and 
1977. About one-third of this land was cropland or pastureland prior to conversion 
while the remainder was forested. Nearly 10,000 acres per year of prime agricul- 
tural soils were built upon during this decade (27). Losses of pastureland have 
occurred at the fastest rate (a 28 percent decrease from 1967 to 1977), followed 
by cropland (14 percent), while forestland declined by 10 percent during the 
decade. Farmland is relatively more vulnerable to development than forestland, 
since it is already cleared, is generally located near transportation networks, 
and often has well-drained soils and gentle topography. 


The National Agricultural Lands Study defines “agricultural land” as all 
land which is either currently farmed or has the potential to be farmed. There- 
fore the NALS data show changes in the total available land resource. However, 
the use of this resource, or what remains of it, has also shifted in recent 


decades. 


Foster and MacConnell (14) estimate that between 1951 ‘andv1971,) axtotal mf 
13,300 acres per year were lost from agricultural use in Massachusetts, of which 
6,900 acres were pasture, 5,900 acres were tilled, and 500 acres of orchards. 
Urbanization claimed the single largest portion of this land (5,300 acres per 
year), but substantial acreages were classified as abandoned 5/ (unused farm- 
land, 4,200 acres per year), or were abandoned and had already reverted to forest 
(2,700 acres per year). In fact, the total amount of land which was simply 
idled during this period exceeded that which was converted to urban and related . 
uses. However, more cropland was converted to urban uses than was abandoned. 
While abandoned farmland may eventually be reclaimed if necessary, the loss of | 
current productive capacity is also a matter of concern to many State and local ! 


officials. 


4/ Includes land used for residences, industrial sites, commercial sites, con- 
struction sites, railroad yards, small urban parks, cemeteries, airports, golf 
courses, shooting ranges, transportation facilities, and areas flooded by dams. 


5/  “Abandoned" farmland is land which was once actively farmed, but which is 
no longer used for agricultural purposes or any other active use. If this land 
remains idle most of it will eventually revert to forest. 





CHAPTER II 
CHARACTERISTICS OF MASSACHUSETTS AGRICULTURE 


CHAPTER SUMMARY 


Cropland and pastureland constitute a rather small proportion of the total 
land area of Massachusetts (7.4 percent) while forest and urban uses predominate. 
About 450,000 acres (9 percent) of the State's land is considered prime farmland 
(i.e., highly suited to agricultural production), yet only about one-third of this 
land is currently used for crops. Compared to the U.S. and the Northeast as a 
whole, Massachusetts agriculture is characterized by small farm size, high farm 
real estate values, and a high proportion of owner-operated farms. The major 
agricultural commodities produced in the State are dairy products, greenhouse 
and nursery products, cranberries, hay, eggs, apples, and vegetables. Since 1959, 
however, there continues to be a shift to those enterprise groups which use land 
more intensively (e.g., fruits, vegetables, etc.) because of higher values of 
output per acre of land used. 


The Use of Land in the State 


Massachusetts is one of the more urbanized States in the nation. In 1977, 
twenty-five percent of the State's land was classified as urban or built-up, while 
for the Northeast and the U.S., the proportions of urban land were only 11.3 per- 
cent and 4.5 percent, respectively (26). Average population density in Massa- 
chusetts was /39 persons per square mile in 1970 compared with 302 for the 
Northeast and 61 for the U.S. The largest single land use in Massachusetts, 
however, is forest, which accounts for over half the land base (Table 1). 


Table 1--Land Uses in Massachusetts, 1977 


Land Use Category : Acres 4 Percentage of Total 
: Thousand Percent 
Cropland - 282 5.6 
Pastureland : 91 is 
Forestland : 25/36 54.6 
Other Land in Farms : 38 0.8 
Farmsteads : 24 Oa5 
Rural Transportation : 106 galt 
Rural Nonfarm : 385 726 
Water : 51 hs 
Urban : 1,243 24.6 
Federal land : Vis) bb 
TOTAL : 5,051 100.0 
Prime Farmland (1) z 448 8.9 


(1) “Prime farmland” is defined as cropland, pastureland, or forestland which is 
highly suitable for agricultural production, due to physical factors such as gentle 
topography, resistance to soil erosion, and high soil fertility. Precise criteria 
and inventory procedures are given in the Federal Register, Vol. 43, No. 21, 
manduart 31, 1978. 


Source: National Agricultural Lands Study 
255 = 


Massachusetts has 448,000 acres of prime soils of which 161,000 acres are 


currently in cropland use. The National Agricultural Lands Study estimates that 


of the land remaining which is not now being farmed, 33,000 acres have a high 
potential for conversion to cropland, and another 144,000 acres have medium 
potential. Another study estimated the total agricultural land resource base 
in 1971 to be 1,092,788 acres (21.7 percent of the State's land area), of which 
438,644 acres were actively farmed (6). Therefore, although the agricultural 
land resource in Massachusetts is relatively small, much is, nevertheless, not 
currently used for farming purposes. 


Land in Farms and the Farm Population 


Farms and farmers in Massachusetts exhibit some rather unique characteristics 
when compared to the U.S. or even the Northeast. In general, agriculture in Massa~ 


chusetts is characterized by: 


- a small amount of farmland relative to total land area 
- under-utilization of prime land for cropland 

- high land values and high farmland taxes 

- small farm size (acres) 

- low rate of farmland leasing 


As could be expected, the State exhibits greater differences from the nation as 
a whole than from the Northeast (Table 2). 


The small farm size and high land values are probably two of the most 
important factors which explain the decline of farming and its relatively minor 
importance to the Massachusetts economy. Small farms cannot take advantage of 
the economies of scale which have accompanied technological advancement and 
the increased use of capital in agriculture nationwide. High land prices make 
it difficult for new farmers to become.established, while encouraging existing 
farmers to sell land to speculators and developers. 


In most respects, farm operators in Massachusetts do not significantly 
differ from their counterparts elsewhere. Slightly more than half report farm 
ing as their principal occupation, while 48 percent work 100 days or more off 
the farm, compared to 44 percent nationwide. More farmers in Massachusetts 
are full owners of their farms (65%) than in the Northeast (62%) and the U.S. 
as a whole (58%). The average age of farm operators (51.9 years) in Massachu- 
setts is less than two years higher than the national average. 


Types of Farm Products 


The agricultural sector is, of course, not homogeneous; many different 
types of crops and livestock are grown. Due to variations in climate, topog- 


raphy, soils, distance to input sources and markets, and other locational factors, 


each region of the U.S. tends to specialize in the production of certain agri- 
cultural commodities. In Massachusetts, while dairy operations still dominate 


-8- 





——EEEEE———E——Eee 


= a 
i 


the agricultural sector, fruit and vegetable operations are becoming more signifi- 
cant. High land values in the State are forcing a shift to those enterprise groups 
that employ land more intensively. 


However, farmers in Massachusetts could be expected to have a competitive 
advantage in certain agricultural enterprises, due to their proximity to a large 
consumer market. Specifically, highly perishable commodities and those which are 
sold directly for consumption with little or no intermediate processing can be 
profitably produced in Massachusetts. In addition, the intensity with which land 
is cultivated tends to increase near the market due to increasing land values. 
One measure of the intensity of cultivation is the value of output per unit of 
land. In the U.S., nursery/greenhouse products and poultry farming yield the 
highest output per acre 6/, followed by vegetables and fruits and nuts. Live- 
stock, dairy, and field crop farming use land less intensively. Many farmers 
in Massachusetts, who are close to markets and whose land has a high value, are 
shifting their efforts to such enterprises as nursery/greenhouse operations, 
vegetables, and fruit. 


In terms of the actual distribution of agricultural output (measured by 
value of sales), Massachusetts has only a slightly higher concentration in 
crops versus livestock than the U.S., but within these broad categories the 
differences are substantial (Table 3). Dairy products constitute the largest 
single commodity produced in the State, accounting for 28.7 percent of all 
farm sales (compared to 10.4 percent for the nation). While dairy farms have 
a relatively low ratio of output to land, milk is a highly perishable good and 
is therefore often produced relatively near to markets. Nursery/greenhouse 
products also constitute a large percentage of agricultural output in Massa- 
chusetts, which is not surprising in light of the low land requirements and 
market orientation of this industry. After dairy and nursery/greenhouse, 
the next three largest sectors in terms of value of sales are fruits, poultry 
products and vegetables, all of which represent relatively intensive uses 
of land. 6/ In contrast, the largest agricultural sectors nationwide are field 
crops and cattle and calves. These industries tend to exhibit substantial 
economies of scale and have high land requirements, and hence are not suited 
to Massachusetts. 


Hay and corn for silage account for the largest field crop acreages in 
Massachusetts (Table 4) although the volume of sales of these products is low 
because most of the output is consumed by livestock on the farms where it 
is grown. Cranberries are an important fruit crop in Massachusetts. Apples, 
peaches, tobacco, potatoes, sweet corn, and a variety of vegetables are also 
grown in the State. Some income is derived from the associated sale of cattle 
and calves (mostly cull dairy cows and calves), and chickens (primarily spent 
layers). Some farmers in the State raise turkeys, and sheep and lambs, and 
hogs. 


6/ Poultry farms use very little land because feed is generally imported 
rather than produced on the farm. When the acreage of feed grain required to 
support chickens is taken into consideration, output per unit of land is much lower. 
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Table 3--Percent Distribution of Value of Agricultural Products Sold in 1978, 
Massachusetts and the United States (1) 


Lore bs AW Sie bee 8 a 


i _Masssachusetts United States 
— percent ~ 

Total Crops : 47.0 Mary | 
Field Crops 5.9 30.0 
Tobacco Sei 5) Dee 
Cotton 0 2.9 
Vegetables 6.4 330 
Fruits ; 14.2 4.3 
Nursery/Greenhouse Prod. to7v ae | 

Total Livestock Se 54.8 
Poultry & Poultry Products Ge! 59 
Dairy Products : ete it LOZ 
Cattle and Calves BA, 2766 
Sheep, lambs, and wool : Oat 0.6 
Hogs and Pigs IG 1a 
Other Livestock 7.0 0.8 

J RU 6 ee Pg PO eee Ee eer ee ee 

N/A - not available 

Note -- may not add to 100 because of rounding. 


(1) Computed from data that excludes those farms selling less than $2500 to 
make 1978 data more comparable to previous censuses (see footnote* 8, pg. 24). 


Source: Census of Agriculture, 1978 
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Table 4--Agricultural 


Major Crops 


Corn for silage 
All hay 

Tobacco, shade type 
Tobacco, havana seed 
Potatoes 

Sweet Corn 
Tomatoes 
Cranberries 

Apples 

Peaches 

Maple Syrup 
Livestock 

Cattle and calves 
Hogs 

Sheep and lambs 
Chickens 

Turkeys 

Livestock Products 
Milk 

Wool 

Eggs 


Honey 


2 


ee ere Le 


Production and Value of Sales in Massachusetts, 


Unit 

40,000 
116,000 
860 
160 
3, 600 
6,500 

670 
ay Aele) 

N/A 

N/A 

N/A 
Inventory 
99 , 000 
60,000 
6,800 
1,580,000 
146,000 
Production 
572,000,000 


43,000 


28,416, 700(1) 


420,000 


(1) Egg production expressed in dozens. 


Source: Massachusetts Agricultural Statistics, 1979 


N/A = not available. 
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Value of Sales 


Thousand dollars 


0 
19,126 
8,385 


326 


11,734 
perky. 
226 
1,298 


25085 


68, 526 
32 
18,812 


433 


1978 


Agricultural Water Quality Impacts 







Section 208 of the Federal Water Pollution Control Act of 1972 required the 
preparation of non-point source water quality management plans. Most of these plans 
were prepared on a regional basis. Non-point water pollution resulting from 
agricultural activities was generally not addressed adequately by these plans, 
although sediment resulting from soil erosion is widely recognized as a major 
contributor to water quality problems. In recent years, the amount of land devoted 
to the production of corn for silage has increased, while hay production has declined 
somewhat (29). If these trends continue, there is potential for serious erosion | 
problems in the future. 





As part of this study, an erosion evaluation model was developed as a means to 
assess the potential impact upon farm income if erosion levels on agricultural land 
were to be decreased to acceptable levels. A model of this type can be made site 
specific to assess particular areas; moreover, various soil conservation and 
agricultural production policies can be evaluated. Appendix I contains a descrip- 
tion of the model and the findings. The Soil Conservation Service is currently 
preparing a more thorough analysis of agriculturally induced water quality impacts — 
as part of the Massachusetts Agricultural Water Quality Study. 
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CHAPTER III 
THE HISTORY OF MASSACHUSETTS AGRICULTURE, 1850-1974 
CHAPTER SUMMARY 


Historical trends in Massachusetts agriculture partly reflect national and 
regional trends, although the changes have often been more pronounced in Massa- 
chusetts. Number of farms, farm population, and land in farms have declined 
sharply in the state since 1940, accompanied by a steep rise in the average value 
of an acre of farmland. The average size of farms in Massachusetts has also 
increased in recent decades, although not nearly as rapidly as in the U.S. Many 
of these trends are associated with the nationwide shift of agriculture from a 
labor-intensive to a capital-intensive industry. Due to the constraints of farm 
size, climate, and topography, combined with high land prices induced by wide- 
spread urbanization, Massachusetts agriculture has not adapted as well to many 
technological changes as has farming in other States. Also, the interstate 
highway system has given farmers in other regions increased access to North- 
eastern markets. Thus, in many cases, the competitive advantage of Massachu- 
setts farmers relative to producers in other parts of the country has been 
reduced. 


Overview 


In the last section, the salient features of Massachusetts agriculture in 
the late 1970's were outlined. In order to better understand the forces which 
have led to current conditions, it is helpful to trace past trends in relation 
to those of the Northeast and the United States. It will be seen that while over- 
all trends in the State often reflect those of the United States and particularly 
the Northeast, the changes have typically been more pronounced in Masssachusetts. 
In many ways, the State can be viewed as an extreme example of the historical 
tendencies which have characterized the Northeast generally. 


Major Structural Changes, 1850-1974 


Figures 1 through 5 summarize, in graphic form, some of the major trends in 
agriculture from 1850 to 1974 for the U.S., the Northeast and Massachusetts. 7/ 
From 1850 to 1940, the number of farms in the Northeast and Massachusetts re- 
mained essentially the same (with some fluctuations in Massachusetts), while 
numbers increased in the U.S. until 1900, as the West continued to be settled, 
and stabilized between 1900 and 1940 (Figure 1). Then suddenly after 1940, the 
number of farms dropped rather dramatically throughout the U.S., including Massa- 
chusetts, which experienced an eighty percent decline. Farm population exhibited 
a concurrent and similar decrease, going from 23.2 percent of the national popula- 
tion in 1940 to only 3.0 percent in 1978, and from 3.4 percent to 0.5 percent in 
Massachusetts. 


ely. Most of the graphs presented in this section are plotted on semi-logarithmic 
graph paper, so that Massachusetts, the Northeast, and the U.S. can all be plotted 
in the same units, and so that the curves appear smoother. 
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Figure 1 
NUMBER OF FARMS, 1850-1980 
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The causes of this nationwide trend toward fewer farms and farmers have 
been well documented (35, 43, 52). Basically, the shift can be attributed to 
technological innovation in agriculture, which led to a rapid substitution of 
capital for labor (Table 5). In 1910, labor accounted for over 50 percent of 
all farm inputs, while by 1950 it represented only 38 percent, and by 1976 labor 
supplied only 16 percent of total inputs. Conversely, machinery's share of 
inputs increased from 8.5 percent in 1910 to 31.3 percent in 1976, and the use 
of agricultural chemicals (fertilizers and pesticides) also grew substantially, 
from 1.7 percent of the total inputs in 1910 to 9.6 percent in 1976. At the 
same time, nonfarm employment opportunities became far more numerous as the 
general economy grew after World War II, and manufacturing wages were typically 
higher than farm incomes, resulting in the migration of workers from the farms 
to the cities. 


The substitution of capital for labor, which was responsible for a large 
increase in total productivity, made economies of scale much more pronounced for 
many farm enterprises. The purchase of large and expensive equipment was feasible 
only on relatively large farms, and it was therefore these farms which were able 
to achieve diminishing marginal costs and a decline in long run average costs. 

As a result, small farmers became less competitive, and farms were consolidated 
into larger and larger units. 


However, recently the pattern of farm numbers has significantly changed. 
While 8,000 new farms came into existence in the U.S. between 1974 and 1978, 
most of these are small farms that do not generate enough income to support a 
farm family, thus the operator also earns off-farm income. At the same time, 
the trend of increasing numbers of large farms continued, with mid-size farms 
fading in numbers (50). Mid-size family farms are losing ground which may be due 
to the increase in small farms and the fact that relatively small numbers of 
larger farms are continuing to capture an increasing share of commercial farm 
production. Thus, if these trends continue, U.S. agriculture may be character- 
ized by only two classes of farms - large farms producing more and more of 
agricultural goods and small farms that serve primarily as rural residences 
(50). 


While farms in Massachusetts and the Northeast have always been smaller than 
those in other parts of the country, the gap has widened considerably in recent 
decades (Figure 2). Several factors account for this phenomenon: (1) the North- 
east and particularly Massachusetts are characterized by ownership of land in 
small parcels, reflecting a land tenure pattern dating back to colonial times, 
(2) areas of fertile soils are relatively few and scattered; hence, it is often 
difficult to assemble contiguous tracts of prime land into a single farm unit, 
(3) hilly topography hampers the use of some types of large machinery, and (4) 
high land prices make the purchase of large tracts of land prohibitively expen- 
sive for many farmers. For these and other reasons, the trend in farm size in 
Massachusetts, as well as the Northeast as a whole, has not kept pace with the 
national trend. 


The inability of Massachusetts farmers to take full advantage of the econo- 
mies of scale which accompanied the increased use of capital in farming may 
account, at least in part, for the general decline in land in farms and harvested 
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Table 5--Percentage Distribution of Farm Inputs in the United States 


To 


1910 1950 1976 
Pereent 

Labor 53.4 38.1 16.0 
Land 20 6.2 UB oul 21. 
Machinery ; Bias) 20S Bees 
Agricultural Chemicals Vea 4.7 Sie 
Feed, Seed and Livestock Purchases Shee 9.4 fae 
Taxes and Interest ; Bred fod Liles 
Miscellaneous 4.7 ces SEIS 
TOTAL 100.0 100.0 100.0 


Note: Data 


Source: USDA, Economics, Statistics and Cooperatives Service, Measurement of 
U.S. Agricultural Productivity, February 1980 
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Subject! BASIN AREA PLNG - Massachusetts Agricultural Date: MAR 30 1983 
Viability Study 


To: Selection Section 
Science and Education 
National Agricultural Library 


Enclosed for your information is a copy of the recently completed 
“Massachusetts Agricultural Viability Study.” This report was prepared 
under the authority of Section 6 of the Watershed Protection and Flood 
Prevention Act, Public Law 83-566. 


The U.S. Department of Agriculture carried out this study in cooperation 
with the Massachusetts Department of Food and Agriculture and the 
Massachusetts Agricultural Experimental Station. 


This report is being furnished in accordance with your request to the 
Basin and Area Planning Division, Soil Conservation Service. If you need 
additional copies or any information pertaining to this report, please 
let us know. 


SHam 


EDGAR H. NELSON 
Director, Basin and 
Area Planning Division 


Enclosure 


The Soil Conservation Service WO-AS-2 
is an agency of the 10-79 
WZ Department of Agriculture 
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Figure 2 


AVERAGE SIZE OF FARMS, 1850-1980 
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cropland (Figures 3 and 4). Nationwide, the percentage share of farm real 
estate as an input has remained relatively stable at about 20 percent since 
1910 (Table 5). Increasing output has been achieved primarily through the 
substitution of improved seed stocks, fertilizers and pesticides for land. 
Therefore, national farm acreage has changed little in recent decades, al- 
though there has been a slight decline since 1950. On the other hand, the 
Northeast and Massachusetts have experienced large reductions in agricultural 
land, particularly since 1950. In 1850, land in farms constituted 66.7 
percent of the total land base in Massachusetts and 53.2 percent in the 
Northeast; in 1978 the proportions of agricultural land had dropped to 13.0 
percent and 25.0 percent, respectively. Harvested cropland has increased 
somewhat since 1974, but much of the increase is ascribed to the change 

in the definition of farms used in the 1978 Census of Agriculture. 


Another major cause of the decline in farmland in Massachusetts and 
the Northeast has been the relatively large growth in the number of house- 
holds, resulting in the conversion of significant amounts of land to urban 
uses. The competition for farmland from other uses is reflected in the high 
value of farm real estate which has prevailed in the Northeast and especially 
in Massachusetts (Figure 5). High land values and associated taxes result in 
barriers to entry into agriculture by new farmers and for existing farmers 
to expand their operations. Agricultural decline in Massachusetts has also 
resulted in part from certain federal programs which have increased the | 
competitive advantage of other regions relative to the Northeast. Specifi- 
cally, transportation improvements, especially the interstate highway systen, 
have given farmers in other regions much greater accessibility to the large 
consumer markets in the Northeast. In addition, water projects have opened 
up massive amounts of western land to intensive production through the pro- 
vision of low cost water for irrigation (10), although this may change as 
water availability decreases and costs of pumping for water increase. 


Trends in the Production of Specific Commodities 


Structural changes in agriculture have affected trends in the 
production of specific commodities in Massachusetts in varying ways. 
Data published by the New England Crop and Livestock Reporting Service 
(29) for the period 1920 to 1978 show that, of major crops grown in Massa- 
chusetts, only corn for silage has increased in acres harvested since 1950, 
due to the increasing substitution of corn silage for hay and grain. Hay 
and potatoes have exhibited steady declines in acreage since 1940, and 
acres harvested of most vegetables, including sweet corn and tomatoes, have 
also fallen in recent years. The cranberry industry, however, remains 
strong, showing almost continually increasing outputs since 1920. Apple 
growers have been able to maintain a fairly consistent level of output 
since 1940. Peach production, on the other hand, has fluctuated widely 
over the years, apparently due to the sensitivity of peach trees to 
weather fluctuations and their susceptibility to certain diseases (7). 

















The production of livestock and livestock products in Massachusetts 
has also shown market historical variations. The marketing of live animals 
for meat is a relatively small source of farm income in the State. Marketings 
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LAND IN FARMS, 1850-1980 
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Figure 4 
HARVESTED CROPLAND, 1920-1978 
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Figure 5 
AVERAGE VALUE OF FARM REAL ESTATE PER ACRE, 1850-1978 
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of cattle and calves have fluctuated since 1930, with a decline during the 1970's 
Significant growth in the production of hogs occurred during the 1950's, although 
since 1960 marketings have steadily declined. Production of sheep and lambs, which 
is a very small industry in the State, has shown wide variation. 
Marketings of chickens, and particularly broilers, have exhibited an interest- 
ing pattern. The modern broiler industry in the U.S. began its development in the 
mid-1930's (33). The New England region was at the forefront of this early develop- 
ment. By 1950, the sale of broilers in Massachusetts exceeded that of all other 
chickens. Mega 1960, however, the State's broiler industry collapsed under comp 
tition from the South and Southeast, and is now virtually non-existent. | 














Output of eggs increased rapidly until 1950, and then also began to decline, 
although this decline has not been as dramatic as that of broilers. Milk produc- 
tion has fallen since 1960, despite continual increases in output per cow. An 
analysis of recent changes in the poultry and dairy industries, as well as other 
farm enterprises, is presented in the next three chapters. 
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CHAPTER IV 
TRENDS IN FARM ENTERPRISE GROUPS, 1959-1974 
CHAPTER SUMMARY 


In both acreage and value of sales, dairying ranks as the most important 
farm enterprise group in Massachusetts. Poultry farms, other field crop 
farms, and livestock farms are also significant in terms of land use, while 
nursery/greenhouse and fruit farms rank second and third, respectively, in 
value of sales. The poultry and dairy enterprise groups experienced the most 
rapid declines in number of farms and land in farms between 1959 and 1978 
and the outputs of vegetable, field crop, and livestock farms in the State 
have also fallen in comparison with the nation. In part, the loss of actively 
farmed land can be attributed to the fact that Massachusetts farmers have 
tended to specialize in those enterprises which produce commodities, for which 
demand has declined throughout the nation. 


Definition of Enterprise Groups 


In 1959, 1964, 1969, and 1974, the Census Bureau divided all commercial 
farms (those with gross sales of $2500 or more) into a number of “enterprise 
groups" based on the Standard Industrial Classification of both agricultural 
and non-agricultural industries. 8/ Each farm is classified according to that 
product or class of products which constitutes 50 percent or more of its sales. 
For example, a farm which received more than 50 percent of its total receipts 
from the sale of vegetables is considered a vegetable farm, while one whose 
sales of milk represent more than 50 percent of total sales is classified as 
a dairy farm. A farm which sells a variety of products, none of which accounts 
for at least 50 percent of receipts, is classified as a general farm. Both 
in Massachusetts and the U.S. as a whole, general farms make up a very small 
percentage of all commercial farms. Most other farms are highly specialized, 
with their major product constituting well over half of total production. 

In Massachusetts, the percentages of total dollar output represented by the 
primary commodity range from a low of 84 percent for vegetable farms to a 
high of 98 percent for poultry and fruit and nut farms. 9/ 


8/ Data for enterprise groups, while included in the 1978 Census of Agricul- 
ture, is not totally comparable to previous years census primarily due to the 
change in farm definition and in different enumeration procedures. However, 
through an agreement between the National Economics Division, ERS, USDA and 
the Agricultural Division of the Bureau of the Census, a special computer 
run was made on the Massachusetts 1978 Agricultural Census Data file to list 
number of farms, land in farms, and sales by selected enterprise groups which 
were composed of farms with a minimum of $2500 dollars in sales, the limit 
for previous censuses. While budget and time constraints precluded a listing 
of all enterprise groups, comparabililty of Massachusetts data between census 
years 1974 and 1978 has been improved. 


ey! The fruit and nut farm category is used by the Census Bureau on a national 
basis; however, no nuts are grown in Massachusetts. 


ay y les 


In terms of land use, dairy farms comprise by far the most acreage (nearly 
35%) followed by livestock farms (beef cattle, hogs, sheep), other field crops 
(including hay and potatoes), and fruit and nut farms (primarily cranberry 
bogs and orchards) (Table 6). Dairy products also account for the largest 
volume of sales (32%), followed by horticultural enterprises, fruit and nut 
farms, and poultry (Table 6). In this chapter, the competitive position of 
six enterprise groups will be analyzed: (1) fruit and nut, (2) vegetable, 
(3) other field crop (this category includes general farms, due to defini- 
tional changes in the census over the time period studied), (4) dairy, (5) 
poultry, and (6) other livestock farms. Greenhouse/nursery and tobacco farms 
have been excluded since they account for a small percentage of farmland and 
do not produce food crops per se. Data are provided for the years 1959, 1964, 
1969, 1974, and 1978 for both Massachusetts and the United States. 


Table 6--Standard Industrial Classification of Commercial 
Farms in Massachusetts, 1978 (1) 


?' Percent 

: Percent Value of sales : of total 
Enterprise Group : Acres : of total acres : (thousand dollars) : dollars 
Cash grain j fells wat 147 Bye 
Tobacco Saws Ale Osor! Ble2 
Other field crop ; 100 ,866 14.9 6,869 Dad 
Vegetable 32,965 4.9 12,814 6.0 
Fruit & Nut 86 ,869 saree 30,349 14.1 
Horticulture 165237 2.4 41,181 EOGL 
General Crop 22950) 3 ed ed 36 
Livestock 132 5020 pS Le Lb 52 
apie : 235,024 34.6 68,466 32.0 
Poultry & Eggs LOUS 1.6 18 ,688 | 
Animal Specialty S07) 2.0 Leny 7 6.9 
General Livestock 10,071 Led (fo, 23 
Miscellaneous 12,450 ips d pio ba 5 6 
TOTAL : 678,714 100.0 214,675 100.0 


Source: Census of Agriculture, 1978. 


(1) Note: This includes all farms. 


Comparisons with previous census years 


include only those farms with $2500 in sales a year or more. 
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Changes in Number of Farms, Land in Farms, and Value of Sales 


No enterprise group, in either Massachusetts or the U.S., increased in number 
of farms between 1959 and 1974, although the number of fruit, vegetable, and 
other field crop farms did not decrease at as fast a rate in Massachusetts as 
they did nationwide (Table 7). However, between 1974 and 1978, those enterprise 
groups which represent more intensive uses of land did indeed increase. These 
increases were probably from farms that changed their principal commodity produc-— 
tion in order to utilize the land resource more intensively (Tables 7 and 8). 
Dairy and poultry farms showed the largest rates of decline both in numbers and 
acreage. Since dairy farming is the largest agricultural enterprise in Massa- 
chusetts, the trends which that group exhibits tend to dominate the course of 
the agricultural sector as a whole. 


In terms of value of sales nationwide, all enterprise groups showed sub- 
stantial increases nationwide between 1959 and 1978 (Table 9) due to the effects 
of inflation, as well as to increases in total output. Growth in dollar output 
in Massachusetts kept pace with the national trend only in the case of fruit & 
nut farms. Again, dairy, and especially poultry farming, had declining sales 
and appear to be the least viable sectors within the State's agricultural econony, 
with sales of poultry products steadily declining despite a more than three-fold 
increase nationwide. The value of vegetable production did increase in Massa- 
chusetts but not as much as in the U.S. 


Shifts have taken place in the relative economic importance of the various 
agricultural enterprise groups (Table 10). Between 1959 and 1974, the percentage 
share of output accounted for by all livestock products in Massachusetts shrunk 
from 63.3 percent to 52.9 percent, with a concurrent increase in the relative 
importance of all crops. Poultry declined most dramatically in importance, going 
from 23.4 percent of total farm sales in 1959 to only 8.8 percent in 1978. 
Dairy's importance also diminished, from a 33.6 percent share in 1964 to 28.7 
percent in 1978. Because of declines in the livestock industries, fruits, vege- 
tables, other field crops, and horticultural products all gained in importance. 
Nationwide, the relative share of livestock products dropped drastically between 
1969 and 1974 due primarily to the large increase in grain production for export 
in the early 1970's (10). However, between 1974 and 1978, the livestock sector 
gained 7 percentage points (10). 


Differential and Proportionality Shifts 


One of the factors underlying the loss of agricultural land in Massachu- 
setts may be that the distribution between enterprise groups results in special- 
ization in those enterprises which have declined in acreage throughout the U.S. 
A nationwide decrease in the amount of farmland devoted to a particular enter- 
prise can come about because of a general shift in consumer tastes (for example, 
per capita consumption of eggs, butter, and milk has decreased since 1970), or 
because of technological changes which serve to reduce the quantity of land 
required to produce a given level of output. The latter phenomenon has occurred 
often in the nation's agricultural history; examples are the introduction of 
the tractor which substituted for horse and mule power (and obviated the need 
for cropland and pasture that was required to support the work animals) and 
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Table 7--Changes in Number of Farms by Enterprise Group, 
Massachusetts and the U.S. 















$959—1975 
Wo? 6. yak =. eee Other 
: : cab teldweGCrop os 3 Other 
: Fruit & Nut : Vegetable : & General Daltye ewer QULeL Ly ee 
RTA. ar rate er Massachusetts 
: ~ = Number = | 
197 GGL )= 540 492 423 797 149 (2) 
1974 : 485 BAS) a ee 914 187 283 
1969 ; 58 363 236 bol 299 259 | 
1964 : 498 368 BAW. 1986 820 233 | 
1953 : 565 403 330 2817 1550 432 | 
Index 
(1959=100) 
POTOCI) 96 La? 128 28 10 
1974 $ 86 94 a5 32 jigs 
1969 ; 92. 90 12 44 26 
1964 : 88 ap! 25 71 J 
1959 : 100 100 100 100 100 100 
:(1) 1978 data from Ag Census State file (Mass.) that excludes estimates 
: from the direct enumeration sample for farms not on the mail list and | 
: those farms selling less than $2500. | 
:(2) Comparable 1978 Agricultural Census data not available. 
United States 
“= Number — | 
1978 75 2419 35.) 156.852 168 54.67 49,748 (2ym | 
1974 51742710 19,548 133, 689 196,057 42,690 493,816 
1969 53,754 19, 660 Nes Meer 260,956 57, 345 647 , 88 
1964 50,108 17,345 206,402 349,244 L6vo2e 470,71 
ooo 61,419 AL gOL2 249,945 EZS. 203 1035279 684 , 06 
Index 
(1959=100) 
1978 123 161 63 39 48 (2) 
1974 83 89 54 46 Al n 
1969 88 90 63 61 56 : 
1964 81 79 83 82 74 69 
L959 100 100 100 100 100 100 
:Note: 1978 U.S. data is not directly comparable to 1974 data since the 
71978 data includes data for farm operations represented on the mail lis 
:plus estimates from the direct enumeration sample for farms not on the 
Sree list. The 1974 data include only operations represented on the mé 
slist. 
Source: Census of Agriculture 
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Table 8--Changes in Land in Farms by Enterprise Group, 
Massachusetts and the U.S. 








1959-19738 
Other : 
: : : Field Crop : : ; 
mF rULtT GpNuts: Vegetable : & General Dalry rouULery, 3 
Massachusetts ae 
: - Acres - 
Lore): 77,032 29,792 62, 465 2F7e013 8,567 
1974 34 37 IM? ae 63h 7. pow AEM 10. O29 
1969 88 ,033 24,093 45,005 a BENT PAL ot, ee 
1964 113,431 25150] 60,419 423,535 41,954 
Mei, 97 9693 22,461 44,867 a fa elo VS Gone 
Index 
(1959=100) 
1978(1): 79 133 Way) 41 #2 
1974 : 87 101 141 43 14 
1969 ; 91 103 100 50 30 
1964 : 117 104 135 76 oe) 
1S be : 100 100 100 100 100 


Ll) pee tootnote, 1, “lable 8. 
:(2) Comparable 1978 Ag. Census data not available. 


eaten 
- Thousand acres.— 





1978 9,375 5003 a 632 49,734 5,640 
1974 7,625 4,698 68,328 SAO Td 5, 468 
1969 PAPGe 4,646 69-735 64,934 7,499 
1964 SPT 92 4,676 B29 40 83,296 Sete 
1959 8,624 4,095 692922 89,166 9,965 
Index 

(1959=100) 
19758 109 142 107 56 57 
1974 88 Li5 98 61 5D 
1969 90 clo 100 rie Ee) 
1964 102 114 119 93 96 
1959 100 100 100 100 100 
ee ee eS ae ee ee ee ee ee ee eee 
Source: Census of Agriculture 


(2) See footnote 2, Table 7. 
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Other 


Livestock 


©) 
44,322 
47,334 
44,957 
D1 gt 25 


(2) 
mi 
82 
78 

100 


(2) 
442,394 
536, 600 
514,236 
549,027 


(2) 
81 
98 


100 


SS eS : 


Table 9--Changes in Value of Sales by Enterprise Group, 
Massachusetts and the U.S. 


Pru te Aut 


USS Ie 22.9532 2 


:(1) See footnote 1, Table 8. 


:(2) Comparable Agricultural Census data for 1978 not available. 


“(2)poee footnote 2, Table 7. 


1974 5 20,206 
1969 ra YR AA 9 
1964 ihre Ths: 
1959 9.5603 
1978(1): 304 
1974 2d 
1969 184 
1964 134 
1959 100 
1978 4,344 
1974 Lae NG: 
1969 L682 
1964 1,686 
1959 pS 1 
1978 oe, 
1974 204 
1969 126 
1964 122 
1959 100 
Source: 


2,678 
1,795 
1,175 
857 
645 


415 
278 
182 
133 
100 


United States 





Los9— 1.5 
Other : 
: 2. Bled. Crapy = 
: Vegetable : & General Dairy : 
Massachusetts 
~thousand dollars- 
10,802 2,020 59 88 
9,687 6,618 57 #25 
7,120 SF lal 44,636 
ip bss: 5,490 49,286 
4,923 ey Ws 44,730 
Index 
(1959=100) 
219 62 134 
197 161 129 
144 90 100 
ey! 133 110 
100 100 100 


-million dollars- 


Census of Agriculture | 


iy pe 


5, 489 
4,142 
3,788 
3,909 
2, 864 





Index 
(1959=100) 


192 
145 
132 
136 
100 





10,342 
Rais 
6, 580 
5,355 
4,624 


224 
166 
142 
116 
100 


Poultry: Livestock 


18,023 
24,100 
24,601 
25,819 
30,625 


8,376 
6,005 
3,960 


26949 
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23 Ol 


416 
298 
197 
145 
100 
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119 
94 


100 
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100. 
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the use of fertilizers and improved seed stocks which increased crop yields per 
acre. In recent years, increases in milk output per cow and per unit of feed 
consumed have been achieved, and confinement raising of livestock has reduced 
the land requirements of these enterprises (although in part, such reductions 
are offset by increases in grain production on crop farms, which supply the 
livestock farms). Indeed, land in dairy and poultry farms throughout the U.S. 
dropped significantly between 1959 and 1978 (Table 8), and these sectors repre- 
sent two of Massachusetts' more important enterprise groups. | 


Um 


The question then arises: To what extent can agricultural decline in 
Massachusetts, as measured by land in farms or number of farms, be attributed ~ 
to the State's mix of enterprise types; or, alternatively, to specific competitive 
disadvantages inherent in certain enterprise groups? One way to examine this 
problem is to estimate the differential and proportionality shifts for changes 
in farm numbers and farmland in Massachusetts between 1959 and 1974 (Table 11). 
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Table 11--Differential and Proportionality Shifts in Massachusetts Agriculture, 





1959-74 
: Farms : Land in Farms 
Number Acres 
Total Change : -3,968 -405,071 
(expected) : (-2,134) (-66,054) 
Total Net Shift : =e ge Ho $< hy 
(% of total change) ‘ (46.2) (83.7) 
Net Differential Shifts : 
Fruit : +13 =i? 
Vegetables : +18 — 3,049 
Other field crops : +126 tle Foss is! 
Dairy ; -376 -101,430 
Poultry : -454 -28,754 
Livestock : -29 -2,221 
Other (1) ; -289 -29,676 
Total Net Differential : -99] -147,394 
Shift : 
Net Proportionality Shift : cet be -191, 623 


a EE eee 


(1) Includes tobacco, horticultural, cash grain, and animal specialty farms. 
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First, the total net shift in agriculture is calculated, which is the difference 
between the actual change in total farm numbers or acres of farmland and the 
change which would have been expected if Massachusetts had exactly paralleled 
the national trend. For example, the total number of farms in the U.S. dropped 
from 2,416,017 in 1959 to 1,695,047 in 1974, a 29.8 percent decline. In Massa- 
chusetts the number of farms declined from 7,153 to 3,185 over this period, 
representing a loss of 3,968 farms (or a decline of 55.5 percent). If, however, 
the number of farms in Massachusetts had declined by 29.8 percent, only 2,134 
farms would have been lost. Subtracting this "expected" change (-2,134) from 
the actual change (-3,968) yields the total net shift in number of farms (1,834). 
The total net shift in land in farms for Massachusetts is much larger (as a pro- 
portion of the total change) than the total shift in number of farms. This simply 
means that relative to national trends, the decline in land in farms was greater 
than the reduction in farm numbers. This finding is expected, since the average 
size of farms has not increased nearly as rapidly in Massachusetts as in the 

U.S. as a whole. 


The next step is to calculate net shifts for each enterprise group indi- 
vidually in the same manner as the total agricultural net shift was derived. 
The percentage increase (or decrease) in farm numbers and land in each enter- 
prise group is computed for the nation as a whole; the “expected” change in 
Massachusetts is then calculated; and this expected change is subtracted from 
the actual change which took place. The shifts for each enterprise group are 
termed “net differential shifts.” A negative net differential shift means that 
the Massachusetts enterprise group declined more rapidly or grew more slowly 
than did the same sector nationally, while a positive net differential shift 
means that the enterprise group expanded faster or declined less severely in 
Massachusetts than in the nation as a whole. As the data show, only other 
field crop farms experienced a positive net differential shift in land and in 
farms, while fruits, vegetables, and other field crops showed positive shifts 
in number of farms. 


Adding together the net differential shifts for each enterprise group 
yields the total net differential shift. This number can be interpreted as 
the extent to which the loss of farms and farmland in Massachusetts is attrib- 
utable to locational or other competitive disadvantages unique to the State. 
Subtracting the total net differential shift from the total net shift for 
agriculture yields the net proportionality shift. The proportionality shift 
explains the degree to which the decline of agriculture can be ascribed to the 
State's specialization in those farm enterprises which have declined in numbers 
or acreage throughout the country. 


Interestingly, the proportionality shift for land in farms is greater than 
the differential shift. In other words, the loss of farmland may be more a 
function of the enterprise mix in Massachusetts than of any other specific com 
petitive disadvantage. The vast majority of the State's agricultural land in 
1959 was used for dairy, poultry, and fruit production. All these enterprise 
groups experienced substantial declines in acreage nationwide over the 1959-74 
period, and Massachusetts farms followed a similar pattern. If the State's 
farmers instead grew mostly cash grain crops, the proportionality shift would 
probably have been positive, since this is a high-growth sector in the U.S. 
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But, there is perhaps relatively little the State can do to drastically change 
the current enterprise mix in favor of high-growth sectors, since location factors 
and resource constraints limit the potential viabillity of certain types of fa 


The negative differential shifts, however, are also significant, and in fact 
dominate the total net shift in number of farms. Thus, even though the declines 
in some enterprises are partly reflective of national trends, the overall rate 
of loss of farms and farmland in Massachusetts exceeded that of the U.S. as a 
whole. This differential shift, which is greatest for dairy and poultry farms, 
can perhaps be explained by certain structural characteristics of Massachusetts 


farms, which are discussed in Chapter V. 


| 
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CHAPTER V 
FACTORS AFFECTING THE VIABILITY OF ENTERPRISE GROUPS 
CHAPTER SUMMARY 


Farm production costs are generally high in Massachusetts, due to the large 
volume of feed purchased by livestock farmers, (97% purchased from commercial 
mixers) relatively high labor requirements in most sectors, high land prices, high 
property taxes, and high prices for petroleum, fertilizers, and pesticides. 


Dairy farming has also been hampered by the large land requirements asso- 
ciated with this pursuit. While the State's dairy farmers have maintained a 
competitive average farm size, land prices are very high, and less than one- 
quarter of dairymen were full owners of their farms in 1978. Small farm size 
and high land values also characterize the vegetable, field crop and livestock 
enterprises. The decline of poultry farming in Massachusetts is due primarily 
to the increased competition of the poultry sectors in the DelMarVa Peninsula 
and points further south. 


Land Factors 


Size of farms: As discussed in Chapter III, a combination of land tenure 
patterns, soil characteristics, and high farmland prices have kept the average 
farm size in Massachusetts well below that of the United States. In 1978, the 
average farm in Massachusetts was 114 acres in size, compared to 393 acres for 
the U.S. The trends in farm size from 1959 to 1978 vary by enterprise group, 
however (Table 12). Fruit and dairy farms in Massachusetts have maintained a 


Table 12--Average Size of Farms by Enterprise Groups, 1978 


: Other : : : Other 
Fruit & Nut : Vegetable : Field Crop : Dairy : Poultry : Livestock 
Massachusetts 
~sacres — 
19%8e % iy, 51 Ws 281 32 104 
1974e = 173 60 194 260 54 bls 
1969 : 170 64 J ibs f 224 wie 183 
1964at: 202 57 128 Phi igh 48 3 
1959 ©: pr2 56 106 199 46 dW 
: United States 
— acres - 
19788 3 103 163 205 eh) 294 110 509 
LSTAW: 149 240 478 276 L2o 896. ( 2) 
1969 : 144 236 414 249 130 424 
1964\©%s 154 202 359 22d 116 411 
1959" : 140 PS 7 Lie 208 97 396 
: Massachusetts as Percent of the U.S. 

LoO7se 3 114 31 46 96 47 20 
19747 ° 116 be 41 94 42 18 
1969" ; 118 27 38 90 4l 43 
1964: eS Le 28 36 93 Al 32 
19590 33 123 30 39 96 47 34 


(1) Excludes cotton and cash grain farms 
(2) Includes livestock ranches omitted from other years 


Source: Census of Agriculture 
avi 


competitive size in comparison to the U.S. as a whole. On the other hand, 
vegetable and other livestock farms in Massachusetts are extremely small in 
comparison to their counterparts elsewhere, but these two enterprise groups 

show relatively small differential shifts. Therefore, it may tentatively be 
concluded that the presumed disadvantage of small farm size is not, in itself, | 
a major cause of recent agricultural decline in Massachusetts. This is prob- . 
ably due to the fact that nearly half of these farm operators work off their | 
farms 100 days or more a year. Because of the small farm size, however, in . 
terms of revenues on these farms, Massachusetts suffers from a competitive 
disadvantage. 


Value of Farm Real Estate: The average value of farm real estate per acre 
in Massachusetts substantially exceeds the value per acre in the U.S. for all 
enterprise groups, except fruit and nut farms. Land used for poultry and vegetable 
farming is particularly expensive, although these two enterprises have a high 
volume of sales per acre. The value of dairy real estate rose over five-fold in 
Massachusetts over the nineteen year period, and this trend was probably largely 
responsible for the reduction in land use for dairying. 





High prices for farmland, which mostly reflect the extent of competing 
demands from non-agricultural uses, encourage farm owners to sell their land 
to the highest bidders which usually are non-agricultural users. This makes 
it difficult for other farmers, particularly those desiring to become estab- 
lished, to purchase it. Undoubtedly, the high real estate values in Massa- 
chuestts have and continue to contribute to the loss of agricultural land. 


Productive Capabilities of Land: While prime farmland is relatively scarce 
in Massachusetts, less than half of it is currently in cropland use. There- 
fore, crop acreage could conceivably be expanded if economic conditions 
warranted it. But can Massachusetts farmers achieve yields comparable to 
those in other parts of the country? Potato output per acre is somewhat 

low in Massachusetts, but in the Production of corn for Silage, hay, sweet 
corn, and tomatoes, the State compares quite favorably to the U.S. as a 
whole (Table 13). Therefore, the expansion of crop farming would probably 
not be hampered by the physical limitations of the soil, at least in the 
short run. A more important factor regarding the potential expansion of 
agriculture is the distribution of productive land not currently being 
farmed relative to that of Presently farmed land. There are 49 towns 

in the State (14 percent of the total number of towns) representing a 
relatively high concentration of agricultural land (142,694 acres of 
cropland, hay and pasture, orchards/nurseries and cranberries, repre- 
senting 50 percent of such land found in the State). In addition, these 
Same towns have 56 percent of all the animal units (e.g., animal unit is 
equivalent to one 1,000 1b. cow or 250 chickens or 100 turkeys, etc.). 

Thus, these 49 towns comprise a very large portion of the State's agricultural 
sector (Figure 6). Towns selected have at least 2500 acres of cropland, 
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Table 13--Yields Per Acre of Selected Crops in Massachusetts and the U.S., 
Average 1977-79 


Massachusetts : United States 


Corn for silage : 162 13.4 
(tons/acre) : 

All hay : 202 aa 
(tons/acre) 

Potatoes : Pie 276.8 
(ewt./acre) 

Sweet corn ; TTS 79.8 


(ewt./acre) 


Tomatoes : 196.7 168.0 
(cwt./acre) 


Source: U.S. Department of Agriculture, Agricultural Statistics, 1980 


pasture, hayland and/or at least 900 animal units. Given the distributions 
of population and associated non-agricultural demands, any expansion of the 
agricultural sector will most likely occur in the western part of the State. 


Characteristics of Farm Operators 


Certain characteristics of farm operators can sometimes be used to predict 
the stability of the agricultural sector. For example, a relatively high aver- 
age age of farmers, or a large proportion of farmers over the age of 55, indi- 
cates that pending retirement rates are relatively high, and may also indicate 
that the number of new and younger farmers entering agriculture are relatively low. 
As the average age of farmers increase, there is a greater probability that more 
agricultural land will be sold for non-agricultural uses. A large proportion of 
part-time farmers usually signifies that farming is no longer economically 
viable as a primary occupation. However, this conclusion in Massachusetts is 
due primarily to availability of off-farm jobs, and small average farm size. 
Another potential indicator of agricultural decline is the rate of land 
ownership among farmers. If most farmers rent part or all of their land, this 
indicates that real estate prices are prohibitively expensive for the farmers. 
And landowners who do not farm may be more apt to sell their agricultural land 
for development purposes if market conditions are favorable. 


Age of Farmers: The average age of farm operators increased from 1959 to 
1978 in all enterprise groups, although this trend characterized farmers through- 
out the U.S. as well (Table 14). Perhaps more importantly, the mean age of 
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Table 14--Average Age of Farm Operators by Enterprise Group 








$ : : Other : : s Other 
: Fruit & Nut : Vegetable : Field Crop :; Dairy) :. Poultry : Livestock 
3 Massachusetts 
| =tYears' ~ 
® 1978) : 53.9 54.0 534g 51.9 5146 51,3 
a974c8: eVews BIO pow 52.6 5540 3543 
£969-y 3 5a35 5340 5546 Stet 53.9 Siac) 
1964. \: N/A N/A N/A N/A N/A N/A 
O57 ses Ble | 54.5 50.9 Sl 2 52.8 49.3 
: United States 
: = earnsia— 
£978." : S2ee aS Ps 50, i! 47.8 49.2 Ly 
Lota s: 54.9 abo9 Sie dz 49.3 30...6 52 aL 
ESH9T Es 53:4 50.8 48.8 48.8 0) wx ki 30... /, 
1964 : N/A N/A N/A N/A N/A N/A 
1959) we: 52.9 49.0 46.9 47.9 49.9 49.4 


N/A - not available 


Source: Census of Agriculture 


farmers in Massachusetts is in all cases higher than the mean age nationwide, 
as is the proportion of farmers over age 55 in 1974. The differences are 
strikingly different for dairy and poultry farmers. Three conclusions can be 
derived from age statistics in Massachusetts: 


1. Provides a sign that for one or more reasons (high cost of feed, high 
start-up costs, etc. relative to farm income) these types of farms may 
not generate adequate net farm income and thus fewer, younger farmers 
enter into these forms of agricultural groups. 


2. Many senior farmers, because of their age and expectations as to their 
future ability (in physical terms) to continue to operate the farm, 
have shorter planning horizons and are less willing to make long-term 
capital investments because they would not be able to reap the bene- 
fits of such investments. As a result, operational efficiencies do 
not increase. 


3. As the average age of these farmers continues to increase, the probability 


that there will be a continued decrease in these types of farms increases 
as more and more farmers reach retirement age. 
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Part-time Farming: The percentage of part-time farmers is not in general 
any greater in Massachusetts than elsewhere; in fact, poultry farmers in the 
State are much less likely to work 100 days or more off the farm than poultry 
farmers nationwide. It is interesting to note that many more fruit, vegetable, 
field crop, and livestock farmers worked off the farm in 1978 than in 1959, both 
in Massachusetts and the U.S. This trend, however, was reversed for dairy and 
poultry farmers, particularly in Massachusetts, primarily because the manner in 
which dairy and poultry operations are conducted in the State precludes, in 
many cases, the time available for part-time work. 


Land Tenure: Rates of full ownership have been consistently higher in 
Massachusetts than the U.S. in all enterprise groups, except, significantly, 
dairy (Table 15). In fact, the proportion of Massachusetts dairy farmers who 
were full owners dropped from 43.8 percent in 1959 to 31.3 percent in 1974 to 
24.2 percent in 1978 while nationally the proportion remained over 44 percent 
in 1978. This finding is not surprising, since dairy enterprises require 
relatively large amounts of land, and farmland prices are high in Massachusetts. 
As a result, dairy farmers in the State have found it increasingly necessary to 
lease at least part of their land in order to maintain a competitive size. This 
situation has undoubtedly promoted the decline of dairy farming in the State, 
primarily because renting does not guarantee long-term availability of farmland 
and thus discourages capital improvements in the farm enterprise. 


Table 15--Percent of Farm Operators Who Were Full Owners of Their Farms, 
by Enterprise Group 





; : : Other : : : Other 

: Fruit & Nut : Vegetable : Field Crop : Dairy : Poultry : Livestock @ 

g —- Percent - 

Massachusetts 
1978 : 83.8 63.37 68.6 24.2 84.0 fh AY 
1974 : 85.6 53.2 60.2 oi. 86.1 bd 5 
1969 : Soe 48.2 Ale 38.8 89.2 69.5 
1959 : 80.7 45.9 49.6 43.8 91.8 7408 
United States 

1978 : 86.2 56.8 58.3 44.6 78.6 SS Ored 
1974 ; 82.8 48.9 SAD abi3 81.6 ke SP 
1969 : 80.6 43.6 34 of pies 81.6 att 
1964 : Mae AG 3 32.8 539 79 6Q 5369 


159 : 76.1 44.9 34.9 P5542 79.4 51.4 


eee 


Source: Census of Agriculture 
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Production Costs 


Production Coefficients: The ratio of total production costs to gross farm 
income is, of course, a major indicator of the comparative economic viability of 
agriculture in one region vs. another. The 1974 and 1978 agricultural censuses 
provide data on production costs for each enterprise group, broken down into 
several categories. 10/ This information was used to generate production coef- 
ficients for Massachusetts and the U.S. (Table 16). The coefficients for each 
enterprise group were derived by dividing the expenditures for each input by the 
total volume of sales, and multiplying by 100. Each coefficient therefore des- 
cribes the cents per dollar of output used to purchase a given input. Comparing 
the production costs of Massachusetts farmers to those in the U.S. provide 
useful insights into the competitive position of the State's farmers. However, 
the reader is cautioned not to make rigid comparisons, since differences in the 
composition of inputs may be due primarily to differences in the product mix 
of each enterprise group. For example, other field crop farms in Massachusetts 
consist mostly of hay and potato farms, but nationally this category also 
includes peanut and sugar crop farms; similarily, fruit and nut farms in 
Massachusetts are primarily cranberry farms and orchards, while nationally 
this category encompasses farms producing a variety of tropical and northern 
fruits as well as nuts, which are not grown in Massachusetts. 


Total production expenses are relatively high in Massachusetts for all crop 
groups, except fruit and nuts. Crop farms in Massachusetts spend relatively more 
on petroleum products, hired labor, and other expenses (which include, among 
other things, taxes, interest, depreciation, and cash rent) than do farmers 
elsewhere. Other field crop farms also have higher seed, fertilizer, and 
pesticide costs. 


Both dairy and other livestock farms had much higher production costs 
relative to total sales in 1978 than the U.S. farmers as a whole. In fact, 
Massachusetts livestock farmers were unable, on the average, to break even. 
The biggest problems appear to be the large expenditures on feed and hired 
labor, as well as other (miscellaneous) expenses for livestock farms. 


Aggregate production costs, however, tell only part of the story. The 
question then arises: Are higher costs due to higher prices per unit for each 
input or do they arise because farmers in Massachusetts must buy relatively 
larger quantities of inputs to be productive? A review of price data suggests 
that both of these situations face Massachusetts' farmers relative to their 
counterparts elsewhere (Table 17). In addition, for the most part, Massachusetts 
farmers, because of quantity and quality problems receive lower prices for their 
produce with the exception of a few commodities (Table 18). 


Property Taxes: The most extreme difference between Massachusetts and 
the U.S. is found in the property tax rate. In 1978, property taxes in the 
State averaged nearly $20 per acre, compared to $3.34 nationwide. High taxes 
help to explain the rather sizable production coefficients for “other” inputs 


10/ Other expenses were estimated. See Table 18. 
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Table 17--Average Annual Prices Paid by Farmers for Selected Inputs, 
1974 and 1978 











Massachusetts : United States 
a 1978 LOo74s. : 1978 1974 

Farm Wage Rates : 

(dollars per hour) : 2.88 Divi D) 3.09 2325 
Farm Property Tax Rates : 

(dollars per acre) : 19.64 L612 3.34 ‘ey i) 
Regular Gasoline, Bulk 

Delivery : 

(cents per gallon) : 62.0 49.6 Soa 46.5 
Mixed Fertilizer, 10-10-10 : 

(dollars per ton) : RG OID 135 Bish m3 
Ammonium Nitrate : 

(dollars per ton) : 169(1) 218 138 155 
Herbicide, Atrazine : 

(dollars per pound) : 2, ie OL) 2.40 2.01 2.34 
Insecticide, Parathion : 

(dollars per gallon) : 18.50(1) 1250 10.48 es 52 
Dairy Feed, 16% Protein : 

(dollars per 100 lbs.) : 6.74 6.74 6.90 6.88 
Hog Feed, 14-18% Protein : 

(dollars per 100 lbs.) : NA S47 - Sale 
Poultry (Laying) Feed : 

(dollars per 100 lbs.) : 729 7.28 7159 7.69 


NA - Not Available 
(1) For New England as a whole; data not available for Massachusetts. 


Sources: USDA, Farm Labor; Agricultural Statistics; and Agricultural Prices 
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Table 18--Average Annual Prices Received for Selected Products, 
1974 -and-1978 


Massachusetts : United States 


1978 1974, 0.2 (ROFE 1974 

Apples 

(season average, : 

cents per lbs.) : 14.0 aw ey 1L3avs 11.6 
All Hay 

(season average, : 

dollars per ton) : 73 300 63.00 50.30 50.60 
Potatoes 

(season average, : 

dollars per cwt.) : aye Se Hy Shee (s 4.35 
Milk ; 

(dollars per 100 lbs.): Tleo0 O°25 10.60 8.31 
Eggs 4 

(cents per dozen) : 66.2 64.5 D2 a2 dies 
Calves : 

(dollars per 100 lbs) : ev AUs 28.00 59.10 35.20 
Hogs 


(dollars per 100 lbs.): 45.00 33.00 46.60 34.10 





Source: USDA, Agricultural Prices 


for most enterprise groups. In 1978, Massachusetts farmers on the average spent 
about 6.2 percent of their income on property taxes, compared to 3.2) percent 
nationwide. 11/ 


Labor: The State's farm wage rates were also somewhat high in 1974, al- 
though by 1978 wages were actually lower in Massachusetts than in the U.S. as 
a whole. Furthermore, the inequality of wage rates in 1978 was not substantial 
enough to fully explain the differences in expenditures on labor exhibited by 
most of the enterprise groups. Therefore, farmers in Massachusetts probably 
use relatively more labor per unit of output than farmers elsewhere, a finding 
which is consistent with the proposition that small farms are less capital in- 
tensive (and hence more labor intensive) than larger farms. 


11/ These figures were derived by multiplying the average tax rate in 1978 by 
total acres of land in farms, and dividing this figure by total volume of sales, 
for both Massachusetts and the U.S. 
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Gasoline, Fertilizer, and Pesticide Prices: Gasoline prices are slightly 
higher in Massachusetts, which may partly account for the relatively large ex- 
penditures by all three crop enterprises on petroleum products. Fertilizer and 
pesticide prices are also higher in Massachusetts than in most other parts of the 
country, including the other New England States. 12/ The production coefficients, 
however, are generally lower for these input categories (except in the case of other 
field crop farms), suggesting that farmers in the State use fewer chemicals than 
those nationwide. 


Feed Costs: Feed prices are relatively high in Massachusetts (19.5 percent 
above the national average) pkey and that, together with the fact that most of 
the dairy feed is purchased from commercial mixers, results in the State's dairy 
and other livestock farmers spending much more on feed as a proportion of income 
than do most farmers in the U.S. The high production coefficients are explained 
by the small volume of grain produced on livestock farms in Massachusetts, which 
forces farmers to purchase nearly all their feed from outside suppliers. In 1980, 
97 percent of the rations fed to milk cows in Massachusetts were purchased commer- 
cially mixed feeds, compared to only 40 percent nationwide. 14/ Thus, it is the 
price and quantity of feed which must be bought that elevates production costs of 
Massachusetts dairy and livestock farmers. In order to reduce the total cost of 
feed, farmers have increased production of corn for silage in recent years (33). 


Prices Received 


For the most part, farmers in Massachusetts receive competitive prices for their 
products; in fact, revenues per unit for hay, potatoes, milk, and eggs are signif- 
icantly higher in the State than in the nation as a whole (Table 18). Therefore, 
farmers marketing these products can be considered to have a competitive advantage 

in this respect, one which can be attributed to close proximity to markets. However, 
relative to prices paid by farmers for inputs, the seeming advantage is somewhat muted. 


Farm Productivity 


Changes in the productivity, or efficiency, of the farm sector in Massachusetts 

have been estimated for the 1959-1974 period, using methods similar to those developed 
by USDA to calculate aggregate productivity indexes for the major regions of the 

U.S. (49). Due to a variety of difficulties involved in assembling all the relevant 
input and output data at the State level, the Massachusetts indexes are not strictly 
comparable to the national or regional indexes. Nevertheless, they do indicate the 
extent to which trends in agricultural productivity in the State parallel the more 
general regional or national trends. 


2) The New England Crop Reporting Service collected information on fertilizer 
prices for a sample of 53 dealers in Massachusetts between December 1979 and May 
1981; twelve of these observations were equal or lower in value than the mean 
New England fertilizer price, but prices offered by the remaining 43 dealers were 
higher than the mean New England price. Since, however, the Massachusetts obser- 
vations do not represent a random sample, one cannot conclude definitively that 
Massachusetts farmers pay more for fertilizer than those elsewhere in New England. 


13/ USDA Crop Reporting Board, Nov, 1980. 


14/ Ibid, May, 1980. 
cel A 


Productivity indexes for Massachusetts, the Northeast region, and the U.S. 
measure three different types of productivity: land, labor, and multifactor. 
Land productivity is defined simply as the value of output of crops per acre 
of farmland, while labor productivity measures total output (the value of all 
crops and livestock) per hour of farm labor employed. Multifactor productivity 
indexes attempt to measure overall efficiency; i.e., changes in the ratio of all 
output to all inputs over time. The input categories used to construct the 
multifactor indexes include: labor; real estate; machinery and mechanical power; 
agricultural chemicals; feed, seed, and livestock purchases; and taxes and in- 
terest. All the productivity indexes measure changes in quantities of inputs 
and outputs; prices of inputs are held constant at arbitrarily selected base year 
levels, (in this case, the average 1967-69 prices). Thus, productivity indexes 
address the quantity side of costs and revenues rather than the price considerations, 


Crop production per acre has increased significantly faster in Massachusetts 


than in the Northeast or the U.S., while labor productivity has also increased, 
but at a slower rate (Table 19). In addition to improved farming techniques 


Table 19--Land, Labor, and Multifactor Productivity Indexes 
(1959 = 100) 


Massachusetts ; Northeast C United States 


_ Crop Production Per Acre of Cropland - 


1974 : 169 aa 123 


1969 ; 164 £25 125 
1964 : 134 110 113 
iM, : 100 100 100 


- Output per Hour of Farm Labor - 
i ee ee were 





1974 3 149 228 230 





1969 : 145 175 185 
1964 : 19 132 137 


1959 : 100 100 100 


- Multifactor Productivity - 
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1974 135 130 123 ; 
1969 : 128 123 119 . 
1964 1109 bi? 110 

1959 : 100 100 100 


OE ee SL 8 eon eee 

Source: Massachusetts figures derived from Appendix A; data for the Northeast 

and U.S. from USDA, Changes in Farm Production and Efficiency, 1978 
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leading to higher yields per acre, the rapid growth in cropland productivity in 
Massachusetts can be attributed to the abandonment of less productive land and 
to ever-increasiny tand values, which forces farmers to grow proportionately, 
higher valued crops. Increases in labor productivity, both in Massachusetts and 
the U.S. as a whole, have been brought about primarily through the adoption of 
improved farm management techniques and the substitution of capital (machinery 
and equipment) for labor. As might be expected, labor productivity has not 
risen as fast in Massachusetts as in the Northeast or the U.S., since the re- 
latively small size of farms often precludes highly capital-intensive farming 
methods. 


In terms of overall (multifactor) productivity, the Massachusetts trend 
compares favorably with that of the Northeast and the U.S. In part, however, 
the improved efficiency of Massachusetts farms is due to the relatively high 
attrition rate of less productive farmers and a shifting to more intensive use 
of land. Nevertheless, this trend suggests that a leveling off of agricultural 
decline in Massachusetts is occurring primarily because the farms that remain 
are, for the most part, relatively competitive. 
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CHAPTER VI 
PRODUCTION TRENDS IN MASSACHUSETTS AND COMPETING STATES 


CHAPTER SUMMARY 





Farmers in States which compete with Massachusetts for the Boston area con- 
sumer market have typically claimed relatively larger shares of the market over 
time, with the largest producers continuing to gain importance. The decline in 
the competitive position of Massachusetts poultry farmers has been especially 
severe. Broiler production in the State, for all intents and purposes, diSappeared 
during the 1960's when the industry became vertically integrated and highly concen- — 
trated in areas with milder climates, low labor costs, and better access to feed 
sources. A similar trend occurred in egg production, although since this commodity 
requires little processing and is therefore more market-oriented, egg farming has re- 
mained viable in Massachusetts. 









Definition of Competing States 


In this chapter, trends in the production of selected agricultural commodities 
in Massachusetts are analyzed in relation to trends in other States which compete | 
with Massachusetts for the Boston area consumer market. In many cases, these “com- | 
peting” States represent the largest and most efficient producers of each commodity, | 
For apples, vegetables, and potatoes, competing States are defined as the major 
points of origin in 1978 for truck and rail shipments to Boston terminals. sey, 


Since Massachusetts currently has a monopoly on unloads of cranberries in 
Boston, the other States listed represent the three largest producers in the 
U.S. (other than Massachusetts). Likewise, since interregional trade informa- 
tion was not available for dairy products and eggs (which are important agricul- 
tural products in Massachusetts), the “competing" States listed represent other 
major producers. In the case of dairy products, the three States chosen are the 
largest suppliers of fluid milk (other than Massachusetts) in the New England 
Federal milk marketing area and New York; for eggs, the two largest producers in 
the U.S. plus the largest producer in the Northeast were selected for comparison. 


Crops Examined 


Cranberries: Massachusetts is the nation's largest cranberry producer, 
although from 1959 to 1978, acreage in cranberries in the State declined slightly 
(Table 20). Cranberry production has remained relatively stable over time in New 
Jersey and Washington, while Wisconsin is the only major producer which has shown 
relatively rapid growth in this commodity. Wisconsin's growth is probably due to 
high yields per acre, which averaged 126 barrels per acre between 1977 and 1979, 
compared to 93 barrels per acre in Massachusetts (44). Farm wage rates are also 
lower in Wisconsin, on the average, than in New England (47). Nevertheless, the 
cranberry industry in Massachusetts is still economically strong, forming the main- 
stay of the State's fruit industry. Much of the consistency in production during 
the last few years is a direct result of the Ocean Spray Cranberry Cooperative 
which now markets nearly all cranberries nationwide. 


Apples: Apple production declined by 30 percent in Massachusetts between 1959 | 
and 1974, but then increased from 1974 to 1978 (Table 21). Fluctuations in productio 


Gy ‘Unpublished data on shipments of fruits and vegetables were obtained from j 


the National Economics Division, Economic Research Service, U.S. Department of 
Agriculture. 
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Table 20--Acres Harvested of Cranberries in Massachusetts 
and Competing States, 1959-1978 


err ee 
. e e ° 


Massachusetts : New Jersey ; Washington : Wisconsin 

: : : ; 

: —~“Acres..> 
197 S4< 11.200 3,000 del OQ 7,000 
19 oe: 10,900 3,200 1g1L00 7,000 
L969 se: 11,100 3,000 1,000 5 ,400 
1964..: 2b, .L00 3,100 1,000 4,300 
kL hee 12 ,800 2,800 1,000 4,200 


Index (1959=100) 


LOS a: 88 107 110 167 


L974M: 85 114 110 167 
£969 ao: 87 107 100 129 
1964 a2 91 LL} 100 102 


by Pee 100 100 100 100 


Source: USDA, Agricultural Statistics 


Table 21--Apple Production in Massachusetts and Exporting States, 
14959-1978 





Massachusetts : New Hampshire : New York : Washington 


- Thousand bushels - 


1978 : 2,186 13250 22,500 44,750 
1974 : 1,896 ee L 18,521 37 ,625 
1969 : 2,083 792 17 283 34 ,896 
1964 : 2,800 1,180 22,500 26 ,000 


1959. : 2,700 1,630 19,500 23.2050 
Index (1959=100) 


1978 Sp: 81 77 Ble OS) 189 


LOFA VES 70 78 95 159 
1969 : Th 49 91 148 
1964 : 104 12 1 110 
1959343 100 100 100 100 


er IE ete Maree ne eRe Ss cera ee 
Source: USDA, Agricultural Statistics 
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harvest has increased and Florida's has remained about the same. 16/ A study 
conducted by the Massachusetts Commnity Economic Development Assistance Corpor- 
ation stated unequivocally that the overall quality of produce in the New England 
region was such that prices received by farmers were in some cases one-half that 
received by out-of-State shippers. In addition, the wholesale market (in Massachu- 
setts, the Chelsea Market) is usually biased toward large lot deliveries of a 
consistent quality which Massachusetts vegetable farmers cannot provide primarily 
because of small farm size and a lack of post-harvesting processing (hydrocooling, 
intermediary storage, etc.). Thus, it appears that the competitive position of 
Massachusetts vegetable farmers in relation to the major producers will continue 

to erode unless quality of product is increased. Climate is another obvious factor, 
with Florida and California not only achieving higher yields per acre but also 
producing several crops per year. The vegetable processing and wholesaling industry 
has also shifted from traditional market orientation to locations in high density 
producing areas, especially California. The lack of processing outlets has created 
marketing problems for some farmers in Massachusetts and other northern States (33). 
In addition to marketing problems, the lack of a vigorous processing/wholesaling 
infrastructure has also resulted in a lack of economic incentives for farmers to 
upgrade quality. This is due to the fact that most processors/wholesalers operate 
on a two or more pricing tiers wherein premium quality products receive higher prices 
than lower quality products. Relatively high fertilizer and insecticide prices also 
characterize Massachusetts' vegetable farmers in comparison with California and 
Florida vegetable farmers (46). 


In comparing Massachusetts vegetable farms with those in California, the 
land constraint to vegetable production volumes and commensurate farm income 
becomes obvious. When particular vegetable farm characteristics are compared, the 
net return to an average Massachusetts vegetable farm is significantly smaller than 
the U.S. and California averages. As a result, Massachusetts vegetable farmers 
may not be able to effectively compete for the necessary amounts factors of pro- 
duction (land, labor, capital) relative to the non-agricultural demands on these 
factors of production. The average size of vegetable farms in Massachusetts, 
California, and in the U.S. are 50 acres, 474 acres, and 163 acres, respectively. 
But in terms of the number of harvested acres per farm, Massachusetts averages 
22 acres, California 375 acres and the U.S. 101 acres. Gross sales receipts per 
harvested acre per each geographic area are $784, $1116, and $754, respectively. 
Net returns (gross cash receipts less selected expenses 17/) are $348 in 
Massachusetts, $544 in California, and $365 in the U.S. Multiplying these 
amounts times the average number of harvested acres, result in average net 
returns per farm amounting to $7656 in Massachusetts, $204,000 in California 


16/ This decline in vegetable acreage in Massachusetts, as reported by USDA (44) 
conflicts with Census of Agriculture data, which show relative stability in acreage 
devoted to vegetables over this period. USDA relies on sampling techniques to col- 
lect its data, and the sample probably contains a disproportionate number of large 
producers, whereas census data encompasses all producers regardless of size. 


17/ Selected expenses include dollars spent on seed, bulls, plants, commercial 
fertilizer; other ag chemicals; energy and petroleum products; hired farm labor; 
contract labor; custom work and machine hire. Depreciation, taxes, interest, 
and repairs are not included in the analysis. 
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and $36,865 in the U.S. Thus, in examining farms as an economic entity, Massa- 
chusetts vegetable farms certainly experience far less net income than their 
counterparts in California and in the nation, and as a result, are less capable 
of effectively bidding for factors of production demanded by other agricultural 
and non-agricultural firms. As a result, a great many vegetable farmers require 
off-farm employment. 


The high value of farm real estate further compounds the farm size problem 
in that given the returns per acre, farmers who wish to expand their operation 
and thereby increase total net returns find such an undertaking financially 
difficult in that earnings per acre are not large enough to permit expansion. 
Relative to the U.S. and other agricultural States, the land input in Massachu- 
setts on a cost basis is higher, and as a result, net returns and thus farm in- 
come are lower. In spite of this, Massachusetts vegetable farmers do enjoy the 
advantage of proximity to a large consumer market and certain fresh vegetables 
will undoubtedly continue to be produced. 


Potatoes: In potato production, only Idaho, the nation's largest producer, 
has maintained steady growth in harvested acreage (Table 23). Land used to grow 
potatoes has declined by nearly 50 percent in Massachusetts, but California 
has also sustained substantial losses, as has Maine since 1969. Yields per 
acre in Idaho exceed those in Massachusetts (an average of 265 cwt./acre in 
Idaho between 1977 and 1979, compared to 228 ewt./acre in Massachusetts). Also, 
the high quality of Idaho potatoes and an effective marketing campaign have 
stimulated consumer demand. In 1978, the average price received by potato 


Table 23--Acres Harvested of Potatoes in Massachusetts 
and Exporting States, 1959-1978 


VEST Sh aie oo hae eee. CaS ha 0 REA SSUa ee cose Le 
Massachusetts : California : Idaho : Maine 


: - acres - 
1978 : 3,600 57,200 355,000 118,000 
L974 3°: 4,000 70,500 342 ,000 140 ,000 
1969 : 5,000 91,900 317,000 156,000 
1964 : 6,800 89 ,500 246 ,000 145,000 
1959 :; 6 ,800 98,100 210,400 142,000 
Index (1959=100) 
1978 : NS 58 169 83 
oy os 59 72 163 99 
1969 : 74 94 151 110 
1964 : 100 91 hg hg! 102 


19597. 100 100 100 100 
re nen ls ap ee 
Source: USDA, Agricultural Statistics 
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farmers in Idaho was only $2.60 per hundred-weight, compared to $6.66 in California, 
$3.20 in Maine, and $5.90 in Massachusetts. These price differences basically re- 
flect the relative proximity to markets. Transport costs are relatively high for 
potatoes, so Massachusetts and California farmers, who are close to markets, 

receive higher prices. 


Milk: Milk output in Massachusetts has fallen by more than 25 percent since 
1959 (Table 24). Connecticut's output has also declined, while production has risen 
in the less heavily urbanized States of New York and Vermont. Dairy farming is typi- 
cally more vulnerable to the effects of urbanization than many other agricultural 
enterprises (11). It is difficult to meet the relatively high land requirements 
of this enterprise type where land prices are high, and dairy farming also re- 
quires substantial long-term capital investment, which farmers may be reluctant 
to make in the face of approaching urban development (see discussion of the 
“impermanence syndrome” in Chapter VII). In addition, dairy farms have 
traditionally been located near markets, i.e., urban areas, and are therefore 
often directly in the path of suburban development. Another problem facing dairy 
farmers in Massachusetts is that 97 percent of the feed consumed by the livestock 
is purchased rather than grown on the farm, compared to 92 percent in Vermont and 
only 61 percent in New York. Farmers have increased silage production in recent 
years in an attempt to lower production costs, but further expansion of output 
may be limited by a lack of suitable cropland. On the positive side, Massachu 
setts farmers have access to a large consumer market and receive higher prices 
relative to other New England States. 


Table 24--Milk Produced in Massachusetts 
and Competing States, 1959-1978 








: Massachusetts : Connecticut : New York : Vermont 
(Ove ae ey fi 612 10,408 Zao 
1974 3: 593 613 S7o27 e045 
1969 : 681 679 10,444 920 
1964 : 811 yas 10,914 2-01 
182 }e) ae 782 Y des ye 9/59 1 fol 


Index (1959=100) 


19735 .% 73 83 107 120 
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It should be noted however that milk sold in Massachusetts, as well as in 
the Northeast, is sold in designated marketing orders. Under such arrangements, 
the U.S. Government guarantees a base price that is guided by costs of production. 
Therefore, within the dairy industry the costs of production are somewhat mitigated, 
which explains the higher prices received by Massachusetts. At present, there is a 
large national surplus of dairy products which has recently resulted in a move to 
lower dairy support prices. If such an occurrence does take place, it is likely 
that many marginal dairy farmers (those whose costs of production, both variable 
and fixed, are close to revenues received) may be “squeezed” to the point of going 
out of business. If this occurs, it is likely that the loss of dairy farms will 
not only continue, but may, in fact, increase. 





Broilers: As noted in Chapter III, the production of broilers in Massachusetts 
peaked in 1950 and has declined rapidly since. No data are reported by USDA on 
broilers in the State after 1972. The major reason for the demise of the broiler 
industry in Massachusetts is that, nationwide, the need to provide a steady supply 
of chickens of consistently high quality to meet consumer demands had led to 
vertical integration of the broiler industry, or the linking together of succes- 
sive stages of production and marketing through ownership or contracting. Most 
broiler firms now consist of a hatchery, feed mill, processing plant, and distrib- 
ution facilities, and the growing of the birds is done on a contractual basis. 

In addition, the industry has adopted many technological innovations, and is now 
highly capital intensive, exhibiting significant economies of scale. As a re- 
sult, the production of broilers has become highly concentrated, both region- 
ally and in terms of ownership. In 1969, more than 95 percent of production 

was concentrated in ten States. Most of these States are located in the South 
where labor costs are relatively low, the climate is mild, and access to feed 
supplies is good (30, 33, 35, 48). Massachusetts farmers are no longer able 

to compete with such an industry. 














Eggs: Production of eggs has also declined in Massachusetts, dropping more 
than 50 percent since 1959 (Table 25). Pennsylvania, the largest producer of eggs 





Table 25--Number of Eggs Produced in Massachusetts 
and Competing States, 1959-1978 





Massachusetts : California : Georgia : Pennsylvania 
nil ons — 
1978 : 341 8,412 D5O02 3,436 
1974 : 541 8,467 5,284 289 
1969 : 524 8,380 5,426 2,316 
1964 : 607 1, OOL Biyeiae ss: 371465 


1959 c 739 a, 250 13565 3,625 
Index (1959=100) 


1978 : 46 161 BAZ. 95 


1974 : 13 We Boe 91 
L969 : 71 160 342 oe 
1964 : 82 149 208 87 
ie) : 100 100 100 100 


Source: USDA, Agricultural Statistics 
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in the Northeast, has also shown a decline. At the same time, the nation's two 
largest egg producers, California and Georgia, have experienced substantial 
growth in output; especially Georgia, where production has more than tripled 
Since 1959. Changes in the structure and regional distribution of the egg 
industry in the past 20 years have paralled to some extent trends in the 
broiler industry, with production now starting to become vertically inte- 
grated and more heavily concentrated in certain States, notably those in the 
South (30). Opportunities still exist, however, for on-farm processing and 
direct marketing to supermarkets in Massachusetts. Commercial feed prices 
remain competitive in the State (although farmers grow virtually none of 
their own grain), and the prices received by Massachusetts farmers are, on 
the average, higher than in the other three States being compared. 


= 


CHAPTER VII 
THE EFFECTS OF URBANIZATION ON MASSACHUSETTS AGRICULTURE 


CHAPTER SUMMARY 


About 9,000 acres of cropland and pastureland were converted to urban uses 
each year between 1967 to 1977. Prime farmland is more susceptible to develop- 
ment than non-prime land. More active farmland, however, was simply idled be- 
tween 1951 and 1971 than was directly converted to urban use. The Massachusetts 
Agricultural Water Quality Study examined 177 agricultural towns in the 
State and found a decrease of 107,479 acres (decrease of 27.3 percent) of agri- 
cultural land between 1971-72 and 1980. While the abandonment of active farm- 
land may be brought about by economic conditions inherent in the farming sector, 
it can also be encouraged by the spillover or secondary effects of urbanization. 
These spillover effects include: nuisance lawsuits brought by nonfarm residents 
against farmers; vandalism of farm property; exercise of the power of eminent 
domain by State and local governments to acquire farmland for public purposes; 
rising property taxes, loss of farm infrastructure; land speculation; and a 
sense of impermanence among farmers. Statistical analyses of town-level data 
on farmland abandonment show that rates of idling are highly correlated with 
population density in the more urbanized parts of the State. In the five 
counties surrounding Boston, nearly half of the variation in rates of farm- 
land abandonment can be explained by population density. 





The Conversion of Farmland to Urban Uses 


The loss of farmland due to structural changes in the farming industry, and 
the relative competitive position of Massachusetts farmers with those in other States 
has been discussed in some detail in the preceding chapters. This chapter focuses 
on the specific role which urbanization, and its associated indirect (or spillover) 
effects may play in the loss of agricultural land. The National Agricultural Lands 
Study estimates that an average of 30,000 acres of active and potential farmland 
in Massachusetts were converted to urban and related uses each year between 1967 
and 1977 (27). About one-third of this land was cropland or pastureland prior to 
conversion, and the remainder was forestland with agricultural potential. The loss 
of this land has been primarily a function of urban demand, for it has negatively 
impacted upon the viability of agriculture in the State. Developers are typically 
able to outbid farmers, even successful farmers, for parcels which come on the market, | 
since the return on non-agricultural development far exceeds the return on agricul turd 
investments. Of course, those farms which are experiencing economic problems are | 
considerably more susceptible to development since they are more likely to be put 
up for sale. Hence, urbanization may claim a disproportionate amount of land from 
certain (less viable) enterprise groups, thereby changing the mix of farm enterprises 
over time. But, the viability of agriculture, in and of itself, does not appreciably 
affect the overall level of population and economic growth in the State, and it 
is the growth of population and the non-agricultural sector which ultimately determine 
the amount of land which is developed (unless growth control measures are instituted). 











An important consideration, however, is the extent to which prime versus 
nonprime land is lost to urbanization. NALS estimates that approximately one- 
third of the land converted between 1967 and 1977 (about 10,000 acres per year) 
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‘was prime farmland before conversion, although only 14 percent of all the remain- 
ing undeveloped land in the State (448,000 acres) is classified as prime. Ina 
sample of 82 towns in Massachusetts, recently surveyed by the Soil Conservation 
Service, urban land uses account for an average of 14.5 percent of the total land 
-area of each town, while 23.7 percent of the prime land is now in urban use. In 

70 out of 82 towns, the percent of prime land which has been developed is higher 
than the proportion of all land developed. Thus, prime farmland, which is relatively 
) flat and well drained, is clearly more vulnerable to urbanization than land which is 
not as well suited to agricultural production. 


The Idling of Farmland 


Based on a detailed analysis of land use changes in twenty-six Massachusetts 
towns 18/, Foster and MacConnell (14) estimate that between 1951 and 1971, the 
average annual loss of land from active agriculture was 13,300 acres (Table 26). 
Forty percent of this land (5,300 acres/year) was converted to nonfarm (urban) 
uses, but the bulk of it was simply idled and was classified in 1971 as either 
“abandoned and unused” (4,200 acres/year) or “forest” (2,/00 acres/year). 19/ 
Another 1,100 acres were converted each year to “other” uses, i.e., recreation, 
mining, waste disposal, or wetlands. The idling of farmland has undoubtedly 
occurred in part because of an increasingly unfavorable economic climate for 
certain agricultural enterprises throughout the State. The idling of productive 
land, however, may in some cases be encouraged indirectly by urban development. 
When nonfarming households take up residence in agricultural areas, their presence 
often gives rise to political and economic conditions which are detrimental to 
farming. Such indirect and unintended effects of development are commonly 
termed external effects, or, more simply, “externalities” by economists. The 
negative externalities associated with urbanization may precipitate or hasten 
the decline of agriculture, thereby resulting in a loss of actively farmed land 
beyond that which is directly converted to urban uses. 


Researchers have documented several types of negative externalities 
which frequently accompany the spread of development in agricultural areas. 
The most commonly cited problems are as follows: 


Lawsuits may be brought against farmers by nearby residents 
under the common law of nuisance, or local ordinances may be 
enacted, to protect residents against the noxious effects of 

- routine farming operations, such as odors and flies caused 
by manure spreading, noise and slow-moving traffic generated 
by tractors and other farm machinery, and the release of toxic 


substances which may accompany the application of pesticides 
(Birdy aadly’ 325041). 


- Nearby residents and pets may willfully or accidentally dam- 
age or destroy farm property. Some of the common complaints 


18/7 The land use data were gleaned from aerial photographs taken in 1951 and 
1971 (See MacConnell, 1973-75). 

19/ Abandoned farmland is classified as “forest” if it has a tree cover of 30 
percent or more; otherwise, it is considered “abandoned and unused" land. 
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Table 26--Estimated Average Annual Loss of Land from Production Agriculture 
to Other Specified Uses in MassachusettsgmL9bIs to, bos) (1) 











Agricultural ee Land Use in Lod l/h :Total acres lod 
land use : Abandoned ‘ : :from agricultuj| 

ing) 251/52 ; and unused : Urban: Forest: Other (2) useme | 

- acres lost per year — 

Tilled : 1 500 2,800 800 800 5, 900 

Nursery A * * * * 

Orchard : 200 200 100 * 500 

Total’ of, above : 

intensive uses : 1, 700 3,000 900 800 6,400 |) 

Pasture 2,500 2,300 1,800 300 6, 900 

Total of all above: 


agricultural uses : 4,200 5, 300 2,700 1,100 13, 300 





* "Less than’ 50°acres 
(1) Based on sample of 26 towns. 
(2) Primarily recreation but also includes mining, waste disposal, and wetlands 


Source: Foster, John H. and William MacConnell, "Agricultural Land Use Change 
in Massachusetts, 1951-1971," January, 1977 ; 
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of farmers are: that refuse and litter is often discarded in 
farming areas where it may interfere with machinery operations 
or be ingested by farm animals; produce is frequently stolen and 
sometimes vandalized; and livestock may become prey to dogs 
allowed to roam loose (3, 4, ll, 41). 


Local and State governments may invoke the power of eminent do- 
main to purchase farmland for recreation facilities, roads, pub- 

- lic utilities, reservoirs, etc., thereby taking land out of pro- 
duction and sometimes splitting parcels into economically ineffi- 
elent sizes (3, 4, 11). 


The farmer's property tax typically rises with the spread of 

- suburban development, due to increasing community demands for 
public services and facilities such as schools, roads, and 
Uglice and fire protection G )"4 , 715423). 


As the agricultural sector declines due to the growing demand 
for land by nonfarm interests, the local farming infrastructure 

- (e.g., farm equipment, and supply dealers, slaughterhouses, 
food processing plants, etc.) may start to disappear, making 
farming even less viable (see discussion of critical mass in 
Giaprer WIE) MGe4,ebryi7, 23). 


Rising land values and speculation on the urban fringe may induce 

- farmers to sell land before it is actually needed for development, 
and farmland prices may become prohibitively expensive for young 
farmers trying to get started (3, 4, ll, 17). 


A general sense of impermanence among farmers (sometimes called 

the “impermanence syndrome"), may result in the postponement of 
- capital investments, a deterioration in farm management prac~ 

tices, and a reluctance of children to take over family farms 


(4, 9). 


The direct and indirect effects of urban growth are summarized in Figure 7. 
It can be seen that the major impetus to agricultural decline is the increase 
in land prices, which not only represents a barrier to entry and expansion in 
the farming sector, but also raises the opportunity cost of farming. 20/ 
All of these factors tend to reduce the economic viability of agriculture, 
thereby leading to the conversion of farmland to urban uses or the abandon- 
ment of farmland. Since certain farm enterprises are more susceptible to 
these forces because of their particular set of production inputs, the 
enterprise mix will also change over time. 


20/ The opportunity cost of farming is the implicit cost to the farmer of keep- 
ing his land in agriculture, which has a relatively low return per acre, rather 
than selling it at a high price and investing the capital elsewhere. Therefore, 
as the market price of land rises, or interest rates rise relative to farming 
profits, the opportunity cost of farming increases. 
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Once the process of agricultural decline has begun, it may be difficult to 
arrest because of the several positive feedback loops which occur in such instances. 
For example, an initial decline in farmland, caused by either conversion or aban- 
donment, may then lead to a decline in farm infrastructure, which in turn increases 
production and marketing costs, which reduces the economic viability of agriculture, 
which leads to conversion or abandonment, and so on. Another example is the 
conversion of farmland to urban uses, which leads to urban-rural conflicts, which 
reduces the viability of farming, which results in the additional conversion of 
farmland to urban uses, etc., etc. 


The major question, however, is to what extent can these urban externalities 
be held accountable for the idling of active farmland? Most of the literature 
dealing with the indirect effects of development on farming is primarily anecdotal 
in nature, limited to citing several specific examples of farm-non-farm conflicts. 
One statistical study which attempted to assess the importance of urbanization 
externalities in promoting the idling of farmland in the Philadelphia Metropolitan 
area was conducted by Berry (3) who statistically estimated the correlation on 
the rates of farmland idling with population density, percentage of prime farm- 
land, or both. 21/ He found that in minor civil divisions (MCD's) with low popula- 
tion density (less than one person per acre), the rate of idling was strongly 
associated with soil quality, i.e., townships containing less prime land exhibited 
higher rates of abandonment. In the moderate and high density MCD's, the effects 
of soil quality were not consistent. Abandonment rates, were, however, signifi- 
cantly higher in moderate MCD's (between one and four persons per acre) than in 
low density MCD's. This finding suggests that externalities associated with 
residential land use may exert some influence on the farmer's decision whether 
or not to continue farming. The relation between idling and population density, 
however, did not hold when comparing moderate and high MCD's. 


As part of this study, the idling of farmland in 327 Massachusetts towns is 
analyzed in relation to several population and land use variables, using data 
collected from aerial photographs in 1971 (21). The importance of the indirect 
effects of urbanization on farming in Massachusetts is then assessed. Before 
turning to the statistical analysis of the town data, however, the general 
spatial patterns of population and agriculture in the State are described using 
aggregate county level data. 


The Spatial Distribution of Population and Farms in the State 


Significant spatial variations in the distribution of farms and residences 
exist in Massachusetts, and, therefore, one would expect that the problems which 
Massachusetts farmers encounter differ in scope and degree from one place to 
another. In general, the eastern half of the State is more heavily populated, 
with by far the highest density occurring in Suffolk County (which contains 
Boston), followed by the surrounding counties of Essex, Middlesex, and Norfolk 
(Figure 7). Bristol and Plymouth Counties, located to the south of the Boston 
metropolitan area, also exhibit relatively high densities, as does Hampden County 
which contains the urban concentration of the Springfield-Holyoke-Chicopee metro- 
politan area. The remaining counties all have less than 500 persons per square 


21/ <A. Kruskal-Wallis one-way analysis of variance was performed. 
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mile on the average, with Franklin and Berkshire Counties in the northwestern 
and western parts of the State, respectfully, being the most rural in character 
(Dukes and Nantucket also have few permanent residents, although these island 
counties are basically resort areas). Barnstable County encompasses Cape Cod 
and the major form of agriculture is cranberry production in bogs which are 

not suitable for other than wetland uses. Since eastern Massachusetts is gen- 
erally more urbanized than western Massachusetts, one would expect that urban- 
rural conflicts are more pronounced in this region. 


Rates of growth in population and housing over the decade 1970-80 do not 
tend to correlate with density (Figures 8 and 9). Overall, the State's population 
grew only marginally (less than one percent), although the number of housing 
units increased by 16.7 percent, representing over 316,000 new units. Housing 
continues to spread even though population growth has virtually stopped because 
the average size of households dropped dramatically during the 1970's. Many 
more single persons, as well as childless couples, now live as separate house- 
holds, particularly in urban areas. Thus, the demand for housing relative to 
population growth continues to grow, which results in increased pressure on 
farmland. 


Middlesex, Norfolk, and Hampden Counties, as well as rural Berkshire 
County, all declined in total numbers of residents. Barnstable, Dukes, and 
Nantucket grew at the fastest rate, although the total population of these 
counties is relatively small. In terms of housing units, all counties 
showed a net increase, with the bulk of the new units built in the eastern 
half of the State (Middlesex, Plymouth, Worcester, Barnstable, Norfolk, 
Bristol and Essex Counties). The highest rates of growth, however, were 
exhibited in the less densely populated counties, notably Nantucket, 
Barnstable, Dukes, Plymouth, Hampshire, and Franklin. Thus, while urban 
encroachment into farming areas is still considerably more prevelant in 
the densely populated eastern half of the State, many areas outside the 
Boston Metropolitan area are growing proportionately faster. 


Farmland is scattered throughout the State, although the largest con- 
centrations are found in Franklin and Hampshire Counties (which contain the 
fertile lands of the Connecticut River Valley) as well as in Plymouth and 
Worcester Counties (Figure 10). Farming in the western half of the State 
is dominated by dairying, followed by livestock, field crop production, and 
fruit and vegetables. In the east, fruit, vegetable and nursery/greenhouse 
production dominates. Fruits, vegetables, and horticultural specialties 
yield a high return on land, and the value of sales per acre of farmland 
in the eastern part of the State is therefore generally higher than in the 
western half (Figure 11). 


One of the reasons that farmland is used more intensively in the more 
highly urbanized areas of the State is that high-value crops tend to be pro- 
duced near market areas. Also, land values are higher in the heavily popu- 
lated counties (Figure 12), and farms tend to be smaller in acreage (Figure 13). 
In order to realize an adequate return on limited acreages of high-value land, 
farmers must produce those commodities which yield a high value of sales per 
acre. 
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Another effect of high land prices is that farmers trying to become established 
or wishing to expand their operations may find the cost of acquiring land prohibi- 
tive, especially when agricultural returns per acre of land are considered. The 
high land prices in heavily populated areas are due largely to competing nonfarm 
demands for the land. This is one of the most pervasive of the spillover effects 
of urbanization on farming. Because of the barrier to entry into the farming business 
which high land prices create, one might expect the average age of farmers to be 
higher in urban counties than in rural counties, and that fewer farmers are full 
owners of their farms in urban counties. However, the data for Massachusetts do 
not support these hypotheses, as no consistent trends are exhibited (Table 27). 

The percentage of farmers reporting farming as their principal occupation is, how- 
ever, relatively higher in the less densely populated counties (Berkshire, Franklin, 
Hampshire, and Barnstable), suggesting that farming is more viable as a single source 
of income in rural counties (or possibly, that fewer nonfarm employment opportunities 
are available). 


Statistical Analysis of Farmland Abandonment | 
! 

In order to test empirically the hypothesis that urban externalities have pro- | 
moted the idling of farmland in Massachusetts, the extent of farmland abandonment | 
in each of the Massachusetts towns was determined. Detailed land use data for each | 
of the 351 towns in the Commonwealth collected by MacConnell (21), have been employed 
for this purpose. The land use categories are quite specific; parcels are divided 
among eleven categories of agriculture and open land, forty categories of forestland, 
eleven types of wetlands, five categories of mining and waste disposal areas, and 
twenty-two classes of urban land. 


To estimate the amount of farmland idled in the decade prior to 1971 22/, 
acreages for three categories of open land - unused tillable, abandoned field, and 
abandoned orchard - were summed for each town. Statewide, 210,791 acres fell into 
these three categories, while active farmland totalled 398,787 acres. The largest 
acreages of idled farmland were found in Franklin, Worcester, and Berkshire Counties 
(Figure 14). | 





] 


One-way analysis of variance tests were performed on the town data (23h using 
the percent of farmland which was idled (idled farmland/idled + active farmland) 7 
in each town as the dependent variable. The initial set of independent variables | 
tested included population density in 1970, population growth from 1960 to 1970 
(expressed in absolute numbers and as rates), percent urban land in 1971, acreage 


i; 
of active farmland in 1971 and percent prime farmland. 24/ The latter two variables 
‘ 


ft 
> | 
q 


22/ The time frame of ten years is only approximate; it is assumed that farmland | 


abandoned more than ten years would have begun to revert to forest, and hence would © 
| 


be classified as such. 





23/ Towns with little or no agricultural land were eliminated from the sample, 
leaving 327 observations. 





24/ The population data were taken from the 1970 Census of Population, percent 
urban land and acreage of active farmland were calculated using MacConnell's land 


use data, and prime farmland data were obtained from the Soil Conservation Service 
for a subset of 82 towns. 
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Table 27--Characteristics of Farm Operators, by County, 1978 


: Percent : Percent Reporting 
County : Average Full ; farming as 
epee See Tans bac Ownersupe ios principal, occupation, 
Barnstable 54.0 i> 63 
Berkshire D261 56 65 
Bristol Dis. 7, 60 57 
Dukes DJ ao 64 43 
Essex ey Ws) 68 58 
Franklin 52 0 47 62 
Hampden ee ee! 65 56 
Hampshire ST) 58 60 
Middlesex 5 Le 7, 68 Dh 
Nantucket 503 7 56 44 
Norfolk 53.99 72 52 
Plymouth 53.0 82 56 
Suffolk 51.0 80 40 
Worcester 5148 61 56 
TOTAL bl. 9 65 52 


Source: 1978 Census of Agriculture 
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were included to test whether towns with extensive agriculture and/or highly pro- 
ductive soils tend to show lower rates of abandonment. 


The analysis of variance tests using population density, percent urban land, 
and acres of active farmland yield statistically significant results (Table 28). 
Population density and percent urban land both measure essentially the same thing 
- the extent of urbanization. Rates of farmland idling are significantly higher 
in heavily populated towns; however, this relationship does not hold for towns 
in the low density categories (less than 1,000 persons per square mile or less 
than 20 percent urban land). 


A consistent pattern of abandonment is exhibited when comparing categories 
of towns according to the amount of actively farmed land. Those towns which 
contain extensive areas of active agriculture have much lower rates of idling. 
This finding suggests that agriculture is more viable in heavily farmed areas, 
perhaps due to “critical mass" considerations (Chapter VIII), or because more 
farms are generally found where the better soils are located. However, idling 
displays no consistent trend when compared across several categories of percent 
prime farmland, using the subsample of 82 relatively rural towns. Rates of popu- 
lation growth also were not significantly correlated with farmland abandonment. 


Thus, the analysis of variance tests suggest that urban externalities do 
play a role in hastening the decline of agriculture in relatively densely popu- 
lated areas. In order to describe more fully the nature and significance of this 
relationship, stepwise linear regression analysis was employed. Again the depend- 
ent variable tested was percent idle farmland, while the independent variables 
used were either population density or percent urban land, and active farmland. 
Initially, the entire sample of 32/7 towns was subjected to analysis. The standard- 
ized regression equation 25/ resulting from using population density and active 
farmland as independent variables is as follows: 


2 
IDLE = -.53 ACTIVE + .24 POPDENS RS = e547 
(F = 146.5) (F = 31.4) 
where: 
IDLE = Acres of Idled Farmland 
Total Farmland 
ACTIVE = Acres of Active Farmland 
POPDENS = Population Density 


The coefficient for ACTIVE is negative, indicating that the rate of idling 
increases as the amount of active farmland declines. POPDENS is positively cor- 
related with IDLE, as expected. Together, these two independent variables explain 


254 A standardized regression coefficient is calculated by setting the variance 
of each variable equal to one. They are used here to facilitate comparison of 
variables expressed in dissimilar units. 
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Table 28--Rates of Farmland Idling, Classified by Population Density, 
Percent Urban Land, and Acres of Active Farmland 











A. 
“£8 Rate of Idling Classified by Population Density 
Population 7 Number Mean Rate Standard 
Grout Density __of Towns of Idling Deviation 
1 500 | 208 ee D980 
Zz 501-1000 55 BY 16.4 
3 1001-2000 34 be 1 8) 1828 
4 2000 30 cleo 18.4 


All pairs of groups are significantly different at the .0l level except Groups 
| .andse. 














Be 
Z ow eRate of Idling Classified by Percent Urban Land 
Percent —> Number — Mean Rate Standard 
Group Urban land of Towns of Idling Deviation 
poss B10 ~ 149 38.8 24.0 
2 Vi-20 a seh) 14.7 
3 21-40 34 45.) hoe 
4 40 30 68.0 ie due, 


All pairs of groups are significantly different at the .0l level except Groups 
Land 2 « 











C. 
Rate of Idling Classified by Acres in Active Agriculture 
i, Acres Actively ~ Number Mean Rate ++ Standard 
Group Farmed of Towns of Idling Deviation 
oti? hy 500 Prorat ss 56352 2105 
2 501-1500 L 27 34./ 13.6 
3 1501-3000 54 26.6 8.9 
4 3000 33 Le. 7. 7.6 


All pairs of groups are significantly different at the .01 level except Groups 
3 and 4, which are significantly different at the .05 level. 
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42 percent of the variance in the percentage of idle farmland throughout the State, 
as indicated by the R . However, ACTIVE is a much stronger predictor than POPDENS; 
entered into the equation alone, an R of .37 is obtained with ACTIVE, while POPDENS 
can explain only 16 percent of the variance. A similar result is obtained when 
URBAN (percent urban land) is substituted for POPDENS. Thus, the presence of non- 
farm residents may not be as detrimental to agriculture on a Statewide basis as 

a lack of other operating farms. As pointed out previously, however, the relation- 
ship between rates of idling and active farmland may be explained by several factors. 
The loss of nearby farms may directly hasten the abandonment of the remaining land 
by creating a demand vacuum for farm-related industry; or else the high rates of 
idling and low acreages of active land may both be related to a third factor such 

as poor soils or unfavorable economic conditions. In any case, much of the varia- 
tion in rates of idling remains unexplained by this model. 


In the second stage of the regression analysis, the POPDENS and URBAN vari- 
ables were tested for a subset of towns consisting of those in the five densely 
populated counties surrounding Boston; i.e., Essex, Middlesex, Norfolk, Plymouth, 
and Bristol. The sample was reduced in this way because it is possible that the 
effects of urban externalities are exhibited only within a limited range of popu- 
lation density; i.e., where urbanization is most prevalent. Large portions of the 
western half of the State are probably as yet substantially unaffected by nonfarm- 
ing activities. Removing the mostly rural counties from the analysis still leaves 
a relatively large sample of 147 towns. 


The results of the analyses of these five counties show that population density 
(or percent urban land) are fairly highly correlated with percent abandoned farmland. 
Taken alone, the use of population density as the independent variable produced an 
R of .47, while percent urban land yielded an R of .50. Thus, about fifty percent 
of the variation in rates of idling in these five counties can be explained by the 
urbanization variables. Together, POPDENS and ACTIVE yield the following standard- 
ized equation: 


2 
IDLE = .51 POPDENS - .39 ACTIVE R = .59 
(F = 72.4) (F = 43.9) 


While less important, ACTIVE remains a significant variable, indicating again that 
towns with an extensive farming industry have lower rates of idling. 


These findings strongly support the contention that urban spillover effects 
promote agricultural decline, at least within the sphere of influence of a major 
metropolitan area. Of course, this type of analysis does not explain the exact 
mechanisms by which high population densities adversely affect farming. Undoubted- 
ly, a combination of factors, especially high land values and property taxes and 
the associated “impermanence syndrome," contributes to the loss of active 
farmland in eastern Massachusetts. In the next chapter, the question of whether 
a decline of farm-related industry has accompanied and accelerated the loss of 
agricultural land is analyzed in more detail. 
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CHAPTER VIII 


FARM-RELATED INDUSTRIES AND CRITICAL MASS OF AGRICULTURE 
CHAPTER SUMMARY 


A certain minimum level of farming activity or a “critical mass" of agricul- 
ture is needed to support enough farm-related industry to serve agriculture. 
Historical data for Massachusetts as a whole show that the number of most types 
of farm-related establishments has declined since 1959, although employment 
location quotients computed for 1977 indicate that the State is deficient only 
perhaps in grain milling and wholesaling. Critical mass problems, however, are 
likely to be localized, arising only in certain areas where agricultural decline 
has been most severe. Based on the average farm enterprise mix found in Massa- 
chusetts in 1978, it is estimated that about 12,750 acres of farmland within a 
314 square mile area are needed to provide a sufficient market for a farm 
supply store; while 57,082 acres in livestock farms are needed within an area 
of 2,827 square miles (a marketing circle with a radius of approximately 30 
miles) to support a feed mill. Of course, these estimates represent the minimum 
acreage required to support a single establishment; ideally, each farmer should 
have access to two or more establishments of each type in order to take advan- 
tage of competitive pricing. In any case, the agricultural critical mass in 
Massachusetts is of sufficient size and density to adequately support the agri- 
cultural sector. 





What is Critical Mass? 


In the preceding chapters, it was discovered that throughout Massachusetts, 
the abandonment of farmland prior to 1971 was generally more prevalent in those 
towns containing fewer acres of active farmland. One possible explanation for 
this finding is that a certain minimum amount of agricultural activity, often 
called a “critical mass" of agriculture, is needed to maintain the economic 
viability of farming. Critical mass considerations come into play because of 
the interrelationships between agriculture and farm-related industry, or farm 
infrastructure as it is frequently termed. Farm infrastructure includes those 
businesses which supply inputs to farming, such as feed mills, farm supply stores, 
farm equipment dealers, etc., as well as markets for farm products, such as whole- 
sale dealers and food processing industries. Agriculture and farm-related indus- 
tries mutually affect each other through a feedback mechanism. For example, if © 
the farming industry declines below a certain threshold (the "critical mass"), q 
farm stores may either be forced out of business or may switch from their tradi- 
tional farm orientation to selling lawn and garden supplies to non-farm customers. 
As a result, farmers may have to travel further and perhaps pay more to obtain 
supplies, and they may find that the quality and variety of necessary inputs 
have declined. This situation could therefore exacerbate the problem of agri- 
cultural decline, as farmers find it increasingly difficult to maintain viable 
operations. 
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Farm-Related Industry in Massachusetts 


A variety of agriculture-related industries are found in Massachusetts, and 
the number of establishments in each industry has fluctuated over time (Table 29). 
On the input side, the number of farm equipment dealers increased steadily until 
1974, and then fell slightly. The number of farm supply stores also dropped 
between 1974 and 1978 (no data available for previous years). Despite the recent 
loss of some establishments, in 1977 Massachusetts had one farm equipment dealer 
for every 9,437 acres in farms and a farm supply store for every 5,982 acres; 
while the U.S. as a whole had only one equipment dealer per 74,390 acres of farm- 
land and one supply store per 57,428 acres (46, 56). It should be noted, however, 
that average farm size must be considered. In areas where average farm sizes are 
quite large, say in excess of 500 or 1,000 acres, it is obvious that the number 
of acres per dealer would obviously increase. In any case, Massachusetts farmers 
appear to be relatively well serviced by retail and wholesale input suppliers, 
although no data on average travel time or distance between farms and input 
dealers are available. 


Feed mills have declined steadily in number since 1964, although this decline 
has been partially offset by increases in output per mill. While feed mills have 
declined steadily since 1964, the reduction has not had an adverse impact primarily 
because of economies of scale advantages. Also, the price of laying feed and dairy 
feed remained relatively stable during the 1970's. 


Table 29--Number of Farm-Related Establishments in Massachusetts, 





1959-1978 
UO, Bue LOsAwpes 1-969 tm 1964... 2721959 
- Number of Firms - 
Farm Input Supplies 
Farm Supply Stores ee 131 N/A N/A N/A 
Farm Equipment Dealers : 78 84 31 28 22 
Feed Mills ; 8 Be Ty 21 19 
Agricultural Chemicals 2 N/A N/A Le 15 Li, 
Food Processing Industries 
Meat Packing : Zt alge Li 7%} 25 
Sausages and other : 
prepared meats : 44 52 56 65 68 
Poultry Processing : 2 2 6 8 18 
Fluid Milk Processing ; 59 76 133 207 291 
Canned Fruits & Vegetables : 14 16 23 24 ome 
Frozen Fruits & Vegetables : Z 3 be 14 N/A 


N/A - not available 
Source: County Business Patterns 


ely fe 


All food processing firms have had significant declines in numbers over the 
1959-1978 period, except for meat packing plants (most of which are specialty 
slaughterhouses) which became more numerous during the 1970's. Poultry dressing 
and fluid milk processing establishments have decreased dramatically, paralleling 
to some extent the trends exhibited by poultry and dairy farm enterprises. In 
the case of poultry, the evidence clearly indicates that the loss of processing 
firms hastened the decline of broiler production in Massachusetts during the 
1960's (see discussion in Chapter VI). Since most dairy farmers in Massachusetts, 
however, are under federal milk marketing orders, and since much of the decline in 
the number of fluid milk processors has been offset by increases in output per 
plant, dairy farming has probably not been as directly affected by the loss of 
processing firms. 


Fruit and vegetable processing plants have also declined substantially in 
number. Prior to World War II, the vegetable processing industry was concentrated 
in the Northeast and North Central States. But as vegetable production became 
concentrated in California due to the expansion of vegetable acreage, most new 
processing plants were built in the Western States. These new plants were gen- 
erally larger and more efficient than the older facilities in the Northeast, and 
the longer growing season in California and in the southern States provided pro- 
cessors a cheaper and more consistent supply of higher quality inputs. As a re- 
sult, many processing plants in the Northeast, including Massachusetts, have been 
unable to compete, and the industry has become highly concentrated in the West 
and South. Potential expansions in farm output of fruit and vegetables in Massa- 
chusetts may be hindered by the decline of canning and freezing industries. 


Location Quotients 
One way to assess whether Massachusetts, as a whole, has a dearth of farm- 


related industry is to calculate a set of employment quotients (Table 30). 


Table 30--Location Quotients for Agriculture and Related Industries 
in Massachusetts, 1977 


Industry Sector : Location Quotient 
Agriculture : 20 
Wholesle Industries : 

Farm Machinery : 20 
Farm Supplies : ae, 
Grain Dealers : 305 
Livestock Dealers : ma we 


Food Processing Industries 


Meat Products : sO. 

Dairy Products : 1305 

Preserved Fruits & Vegetable : 20 

Grain Mill Products : ah 

Fats and Oils : 36 

All Food Industries : ae 
Sources: Census of Manufacturers, 1977; and Census of Wholesale Trade, 1977 
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Each location quotient is defined as follows: 


State Employment in Industry X 
Total State Employment 

Location quotient 

for Industry X 
National Employment in Industry X 
Total National Employment 


A location quotient greater than one indicates that the State has a higher than 
average concentration of employment in industry X, while a quotient of less than 
one means that the State has relatively few people employed in that industry, 
compared to the nation as a whole. 


To determine if Massachusetts has a deficit amount of farm-related employ- 
ment, it is necessary only to discern if the location quotients for the related 
industries are lower than the quotient for the farming sector. Since agriculture 
is a relatively small industry in the State, its location quotient is only .20. 
Wholesale farm supply and farm product dealers all have location quotients in the 
Same range, except for grain dealers, with a very low quotient of .05. The scar- 
city of grain dealers is not surprising, since Massachusetts farmers market almost 
no grain. Among the food processing industries, which provide a market for agri- 
cultural products, again only grain mill products is small compared to the farming 
sector as a whole. The manufacture of dairy products is a relatively important 
industry in the State, with a location quotient exceeding one. Thus, except per- 
haps for grain processors and wholesalers, Massachusetts does not appear to suffer 
a disproportionate lack of farm infrastructure, despite recent declines in the 
number of establishments. 


Estimation of Critical Mass 


While aggregate Statewide data indicate that Massachusetts is not deficient 
in farm infrastructure, critical mass problems are likely to be rather localized, 
occurring only in selected areas where farming has declined rapidly or has always 
been a very minor industry. Unfortunately, published data on farm-related industry 
are nonexistent at the town level, and only scattered and incomplete at the county 
level. Thus, empirical analysis cannot easily pinpoint those areas of the State 
where agricultural viability may be threatened by lack of infrastructure. For 
planning purposes, however, it is possible to estimate “a priori” the critical 
mass of agricultural land needed to support various farm-related enterprises. In 
this section, the critical mass of farming is calculated in relation to a typical 
farm supply store and feed mill in Massachusetts 26/, based on the average farm 
enterprise mix in the State in 1978. Coefficients are also presented which will 
enable the reader to compute critical mass for different size firms and alterna- 
tive farm enterprise mixes. 


26/ A feed mill and farm supply store were chosen for analysis due to the avail- 
ability of data, and because Dhillon and Derr (13), in a previous study, found 
these to be the limiting factors in determining critical mass for the Northeast. 
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1. Farm Supply Store 
a. Size of Establishment 


The first step in determining critical mass for a farm-related estab- 
lishment is to define the relevant scale of operations. If one wishes to estimate 
critical mass for a “typical” firm, the mean or median output, or volume of sales, 
can be used. While the median would probably better describe the “typical” firm, 
the data needed to calculate the median are difficult to obtain. The mean, on the 
other hand, can be readily computed using census data. In 1977, the average farm 
supply store in Massachusetts had a total volume of sales of $1,099,054, while for 
the U.S. as a whole, the mean volume of sales was $957,183. Thus, a sales volume 
of $1,000,000 per year is used in this analysis to represent a typical establish- 
ment. 


Alternatively, one might prefer to estimate the “optimal” size firn, 
i.e., the volume of sales which produces the highest margin of, profit locate 
store. Determining optimal scale is difficult; however, on the basis of inter- 
views with industry representatives, Dhillon and Derr (13) estimated that 
$1,000,000 in sales also represents an efficient scale of operations for a farm 
supply store. 


b. Calculation of Critical Mass 


Determining the number of acres of farmland needed to support a farm 
supply store is fairly straightforward, although the result varies according to 
the mix of farm enterprises found in a given region or area. In this section, 
the critical mass of farmland relative to a farm supply store in Massachusetts 
is computed, using the average mix of enterprise groups found Statewide in 1978. 
However, the conversion factors presented can be used by interested persons to 
calculate critical mass for any possible mix of enterprises. 


The critical mass conversion factors, for a farm supply store repre- 
sent the total amount of dollars spent by farmers for major farm supplies (ieee 
commercially mixed feed, fertilizer, lime, agricultural chemicals, seeds, etc.) 
divided by acres of farmland in each enterprise group in 1978. Those enterprise 
types which use land very intensively (i.e., yield a high output per acre), such 
as poultry, horticulture, and tobacco, have a high volume of expenditures per 
acre, while the ratio is much lower for field crops and livestock (Table Bi De 


The total acreage of farmland needed to support a farm supply store 
is calculated using the following general equation: 


vO = Otp Ce pc pe. Cee pee) 
ak P 2 02 ia non 
where: 
V = volume of sales per store (dollars) 
Q = quantity of farmland required (acres) 
Pi = proportion of all farmland in enterprise X 
Ci = conversion factor for enterprise X 


Where 1. Slr. 505 sit 
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In order to apply to apply this equation one needs to know not only the volume of 
sales and the conversion factors, but also the proportion of farmland in each 
enterprise group within the area under study. These proportions should be uniquely 
determined for each region under study, since the enterprise mix varies greatly 
from one part of the state to another. ba do, For example, if 50 percent of the 
farmland is in dairy farms, 25 percent in vegetable farms, and 25 percent in fruit 
farms, the critical mass of farmland needed to support a typical farm supply 

store would be calculated as follows: 


PO O00. Once. 20) 4099.035)) 6.25) (63.019) - (.25), (28.55) 
190005000 .=00 (490.6764 15.680. 7 .14) 
Q = 1,000,000 3 l5e/i2aacres 
A2abh 


Using the 1978 proportions for the State as a whole, a total of 12,758 acres of 
farmland would be needed to provide a market for the farm supply store (Table 31). 
Substituting this figure back into the equation provides the break-down of this 
“critical mass" of land by enterprise group, as shown. 


Table 31--Farmland Required to Support a Farm Supply Store in Massachusetts 


Acres of Farmland 


Conversion Factors 2 Required, Based on 

Expenditures on Farm : 1978 Statewide 

Enterprise Group : Supplies per Acre : Enterprise Mix 
Cash Grain ; Sa tae dl 48 
Tobacco : 197..69 65 
Other Field Crop : 18.03 bP A Ws 
Vegetable : 63,19 630 
Fruit & Nut : 28.55 1,643 
Nursery/Greenhouse : 397.66 309 
General Farms, Crop : 14.85 418 
Livestock : 14.95 2,709 
Dairy : 99.34 4 od 1 
Poultry : 966.2/ 204 
Animal Specialty : 2303/9 261 
General Farms, Livestock - 19.5 3.3 197 
Total ; 12,758 


Source: Derived from 1978 Census of Agriculture 


lif Data for counties is available in the 1978 Census of Agriculture, Vol. l, 
Part 21 (Massachusetts), Table 8, pp. 108-109. 
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ce. Spatial Considerations 


Clearly, the farmland which supports a farm supply store need not im- 
mediately surround the store in a contiguous agglomeration. Farmers can travel 
moderate distances to obtain supplies with relatively little cost or inconvenience 
to them. No information could be found regarding the maximum acceptable travel 
time or distance from the farm to the store. However, using the conservative 
estimate of ten miles, the total market area of one store would cover 314 square 
miles, or over 200,000 acres. Based on the critical mass estimate computed above 
(12,758 acres of farmland), only 6.3 percent of the land within a radius of ten 
miles of a store would have to be farmed in order to meet the critical mass re- 
quirements. Thus, farming need not constitute a major land use in order to 
Support a retail farm supply dealer, although a higher concentration of farms 
would probably attract more than one dealer, thereby encouraging competition 
and benefiting the farmers. 


2. Feed Mill 
ae Size of Firm 


According to the Census of Manufactures, the mean value of sales per 
feed mill in the U.S. was $4.26 million in 1977. The average price of 16 percent 
protein dairy feed in that year was $140/ton, while poultry (laying) feed cost 
about $152/ton (46). Based on this information, the average feed mill produced 
about 30,423 tons of dairy feed or 28,021 tons of poultry feed. No data on value | 
of sales are available for Massachusetts feed mills; however, in 1978, Massachu- | 
setts farmers purchased 219,258 tons of feed, and there were eight feed mills 
operating in the State. Thus, output per mill was roughly 27,400 tons/year 
(assuming no purchases or sales outside the State) which is close to the national 
average. 





The literature contains several studies of the “optimal” size for a 
feed mill. Synthesizing the results of three of these studies, Dhillon and Derr 
concluded that the optimal output level is at least 60,000 tons/year. Hopkins, 
et.al. (18) cite a study conducted in New England which found economies of scale 
up to 90,000 tons annually, while Vosloh (60) asserts that “definite economies 
of size" are evidenced in the feed milling i industry. Thus it appears that most 
mills in Massachusetts and nationwide are operating at suboptimal capacity. For 
the current analysis, an average size firm producing 30,000 tons of feed annually 
will be used to develop a critical mass estimate; however, the reader can insert 
a different number, such as 60,000 or 90,000 tons, and perform the computations 
for an “optimal” firm, just as the enterprise mix can also be altered. 











b. Calculation of Critical Mass 


Since only livestock farmers depend on feed mills, the critical mass 
of agriculture relative to a typical feed mill includes only livestock enterprises, 
In this case, critical mass can be expressed both in terms of number of animals 
and acres of land in livestock farms (see conversion factors shown in Table 32.a.), 
Using the mix of the four major livestock enterprise groups in Massachusetts in 19788 
it is estimated that a feed mill would require 57,082 acres of land in livestock 


~ Ale 


farms to generate adequate demand (Table 32.b.). Sixty percent of this land 
would be in dairy farms, with an inventory of over 10,000 dairy cattle and 
calves. It should again be emphasized, however, that these data are based 
on the average enterprise mix statewide; each subarea of Massachusetts may 
have a very different composition of farms. The conversion factors can be 
readily used in conjunction with alternative land use mixes to generate 
area-specific critical mass estimates. 


ce Spatial Considerations 


Vosloh (61) surveyed the feed milling industry and discovered that 
in 1975, 89 percent of all formula feed in Massachusetts was shipped by company- 
owned trucks, and the average distance of haul was 37 miles. For the U.S. as a 
whole, company-owned trucks shipped feed a distance of 30 miles on the average. 
Even if 30 miles were considered the maximum desirable length of haul, each feed 
mill would have a market area of 2,827 square miles, or about a third of the 
entire State of Massachusetts. To meet the critical mass requirements for 
one feed mill (57,082 acres of land), only 3.2 percent of the market area need 
be used for livestock farming. 


Conclusions 


The critical mass estimates presented in this section describe the mini- 
mum acreages required to support a single farm supply store or feed mill in 
Massachusetts, based on the average enterprise mix found in the State. The 
mass of the agricultural service sector (both input and output) is of suffi- 
cient size and density to adequately support the agricultural production 
sector. Critical mass could be calculated for other types of farm-related 
industries, such as equipment dealers, fertilizer blending plants, and 
marketing establishments, if average rates of consumption or production by 
enterprise type can be calculated. Dhillon and Derr, however, found that 
in the Northeast, even less farmland was needed to support establishments 
of these types than a supply store or feed mill. And, when viewed in re- 
lation to the potential market area of these firms, the level of farm 
activity required is quite small. The major problem with this type of 
analysis is, of course, that ideally a farmer should have access to several 
establishments of each type, so that competition is fostered such that the 
best possible prices and quality of goods and services are available. A 
single establishment within a given market area would constitute a spatial 
monopoly, which could be detrimental to the local farming industry. 


In order to better understand the relationships between agriculture and 
farm-related industries, and the effects of growth or decline in one sector 
on the other, more empirical analysis is needed, at a more localized level. 
The location and output of both farm enterprises and related industries 
should be mapped over time within a given region, and the feedback effects 
of agricultural decline should be traced. It would then be possible to 
determine whether farmers must travel further, on the average, than before 
to obtain supplies and services, and perhaps whether prices paid and re- 
ceived have been affected. Personal interviews with farmers and proprie- 
tors would also undoubtedly be enlightening. 
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Table 32--Farmland Required to Support a Feed Mill in Massachusetts 
a. 


Conversion Factors 


Commercial Feed Consumed > Animals Per Acre 
Enterprise Group : Per Animal & Associated Stock : of Farmland 
: tons number 
Hogs & Pigs : 084 ook 
Beef Cattle : 205 aLO 
Dairy Cattle ¢ 13709 gays 
Poultry : -047 15> ou 


Sa 


b. 
Critical Mass Estimates, Based on 1978 Enterprise Mix 
: Inventory of : 


Enterprise Group : Animals : Farmland 

: number acres 
Hogs & Pigs : 7 O07 8,634 
Beef Cattle ; ee Hs 12130 
Dairy Cattle : 10,918 HS ye eae 
Poultry : 72 eo hg VEG ng, dase nk 

: 57,082 


Tia SGD ee Fe ee ee eee 


(1) Chickens 3 months and older 
Source: Derived from 1978 Census of Agriculture 


In the meantime, critical mass estimates can be used to determine the minimum 


amount of farmland needed to sustain the required infrastructure, keeping in 
mind that the higher the concentration of farms, probably the better the 
economic health of the farming industry will be. 
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CHAPTER IX 


CONCLUSIONS, FUTURE AGRICULTURAL VIABILITY, AND PROGRAM CONSIDERATIONS 


The causes of agricultural decline in Massachusetts have been examined in 
detail in the preceding chapters. In general, there are two interrelated cate- 
gories of effects which have adversely impacted upon the State's agriculture: 


1. Direct conversion of farmland to urban and related uses, and the 
commensurate spill-over effects of such conversion which has re- 
sulted in much idling of agricultural land. The primary impacts 
of these direct and indirect effects have been to increase the 
price and taxes on farmland. Direct development has also pro- 
vided alternative employment opportunities, which has resulted 
in an increase in labor wage rates. 


2. Economic and institutional forces have reduced the competitiveness 
of Massachusetts agriculture. These include technological change, 
expansion of the interstate highway system, and shifts in consumer 
and export demand. These forces have resulted in higher production 
costs, a lack of incentive to increase quality of production with 
commensurate impacts on prices received by Massachusetts farmers, 
and a decline in capital investment by the State's farmers since 
returns are lower than in alternative investments. 


The conversion of farmland to urban uses had occurred as a direct result 
of the demand for new housing and industry in the State. Because the rate of 
return on development inevitably exceeds the return to farming, developers 
are nearly always able to outbid farmers for land which comes on the market. 
It is therefore the development potential of land, not its agricultural poten- 
tial, which determines its market value. In Massachusetts, the capitalized 
agricultural use value of farmland represents only about five to forty percent 
of its market value. 28/ The other 60 to 95 percent of the value purely re- 
flects the land's development potential. Thus, it is because of the demand 
for development, and the resulting disparity between the market value and 
farm use value of agricultural land, that an estimated 9,000 acres of crop- 
land and pastureland were converted to urban uses each year between 1967 
and 1977 (27). Farmland which has been lost to non-agricultural development 
is, on the whole, irretrievable for agricultural purposes. 


In addition to causing direct conversion, the spread of development into 
farming areas promotes the idling of farmland, due to certain spill-over effects 
of urbanization. Land prices tend to escalate rapidly in developing areas, 


28/ This is the range of values estimated for parcels of land included under 
the Agricultural Preservation Restriction Program, 1980 (from the Massachusetts 
Department of Food and Agriculture). 
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encouraging land speculation and making it increasingly difficult for farmers to 
acquire or expand operations. Property taxes may also rise, due to increasing 
community demands for public services and facilities. Nuisance lawsuits may be 
brought against farmers by suburban residents, and vandalism of farm property 
may become a problem. In some areas, the decline of agriculture due to spread- 
ing urbanization may lead to a decline in farm-related industry, making farm- 
ing even less viable. Finally, a general sense of impermanence among farmers 
may result in the postponement of capital investments, a deterioration in farm 
management practices, and a reluctance of children to take over family farms. 
As a result of these factors, farmers may decide to stop farming even before 
their land is needed for development. About 50 percent of the idling of crop- 
land and pastureland in eastern Massachusetts can be attributed to one or more 
of these urban spill-over effects. 


The second category of factors which have led to agricultural decline en- 
compasses a variety of economic and institutional conditions which have reduced 
the ability of Massachusetts farmers to compete with those in other regions. 
Many of these forces are essentially exogenous; that is, they have not ori- 
ginated within the State's farming sector and are for the most part beyond 
the control of State or local agricultural officials. Yet, because these 
forces affect different regions in different ways, they have often had drama- 
tic impacts on the agricultural sector in Massachusetts. Three important 
exogenous forces which have hastened agricultural decline in Massachusetts 
include: technological change, which has generally favored the large-scale, 
capital-intensive farms more characteristic of other regions; the expansion 
of the interstate highway system which has reduced transportation costs to 
Northeastern markets; and shifts in consumer and export demand, which have 
resulted in greater demands for grain and broilers and lower demands for 
dairy products. This has had an adverse effect in Massachusetts since 
dairying is the largest agricultural enterprise group in the State. All 
these factors have served to reduce the competitive position of the 
State's farmers, whose ability to adapt to such changes is constrained by 
the relatively short growing season, the shortage of prime soils in large 
contiguous blocks, distance from sources (and costs) of agricultural in- 
puts (especially feed grains) and non-availability of agricultural land 
due to the high costs of land in the State. 


Certain farm enterprises, however, have fared better than others. 
Fruit, vegetable, other field crops, and other livestock farms all in- 
creased their shares of total agricultural output from 1959 to 1978. On 
the other hand, the dairy and poultry enterprises account for the bulk 
of the decline in number of farms and land in farms throughout Massachu- 
setts. The loss of dairy farms is of particular importance, since the 
dairy industry still accounts for over one-third of all land in farms 
in the State, and nearly 29 percent of all agricultural sales. In part, 
the loss of land in dairy farms reflects a national trend, but the rate 
of decline in Massachusetts has exceeded the national rate of loss. 
Dairy farming appears to be particularly vulnerable to the direct and 
indirect effects of urbanization. The traditional market orientation 
of dairying means that many farms have been located directly in the 
path of suburban development. Dairy farming also requires relatively 
large amounts of land, and yields a relatively low return per acre, 
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making this enterprise group particularly vulnerable to escalating land prices 
and property taxes. A growing number of dairymen in Massachusetts have been 

forced to rent land in order to maintain viable operations; in 1978, less than 
one-quarter were full owners of their farms. The effects of the “impermanence 
syndrome” are also especially severe for the dairy industry, since farmers who 
are uncertain about the future of their farms are usually unwilling to make or 
maintain the large capital investment required for successful dairy farming. 


Another problem facing dairy farmers in Massachusetts is that almost all 
the feed consumed by milk cows (and other forms of livestock) in the State is 
purchased commercially rather than grown on the farm. As a result, expendi- 
tures for feed represent a significantly larger share of total revenues in 
Massachusetts than in the U.S. and most other dairy regions. The acreage 
of corn for silage in the State has been increasing in recent years, but 
most feed ingredients will probably continue to be imported from the mid- 
west. 


The distance of Massachusetts from feed grain sources has also been a 
major factor in promoting the sharp decline of the poultry industry. After 
1960, broiler and, to a lesser extent, egg production became highly mechan- 
ized, leading to vertical integration, or the linking together of various 
states of production and marketing through ownership or contracting. These 
integrated, large-scale firms are mostly located in the Delmarva Peninsula 
and States further south, because of good access to feed supplies, milder 
climates and lower cost labor. 


To summarize, agricultural decline in Massachusetts has been brought 
about partly because of the inability of the agricultural sector to com- 
pete for common factors of production also demanded by the non-agricultural 
sectors in the State, and partly because of the inability of dairy and 
poultry farms to compete with those in other States. Land which has been 
idled due to urban spill-over effects (or other economic conditions) may 
eventually be reclaimed, although the decline in the number of farmers 
and the loss of farm infrastructure may make the future revitalization 
of agriculture difficult. 


Factors Affecting Agricultural Viability 


The factors which have had significant effects upon agricultural 
viability are summarized in the following table: 
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Future Agricultural Viability 


The historical dominance of dairy and poultry farms in the Massachusetts 
agricultural sector is giving way to those enterprise groups that utilize land 
more intensively, namely vegetable and fruit operations. Given the inter- 
regional, highly competitive nature of poultry operations (broilers and 
layers), Massachusetts farmers simply are unable to compete effectively, pri- 
marily because of the large feed cost component. Dairy operations, while 
still the largest enterprise group (in terms of sales) in the Massachusetts 
agricultural sector, have been declining rather precipitously and will continue 
to do so for three major reasons: (1) the requirements of large amounts of 
land; (2) the high cost and quantity of feed required; and, (3) declining 
dairy price supports. 


Fruit production, namely apples and cranberries, will, in all likelihood, 
expand as a proportion of total agricultural sales in the State. Cranberries 
Show the largest potential for value of sales increase because of the nation- 
wide marketing strategies of the Ocean Spray Cranberry Cooperative which mar- 
kets the vast majority of national cranberry production. In addition, the 
land utilized for cranberry production (bogs) has very few alternative uses 
(Massachusetts has very strict wetland protection laws), thus the value of 
such land is priced closer to its agricultural rather than its developmental 
value. Apple production will also increase primarily because of the adoption 
of controlled atmospheric storage (apples can be stored for nearly a year in 
such facilities with minimal decrease in quality). In addition, other agri- 
cultural regions which compete for the apple market, namely the State of 
Washington, export the delicious variety while Massachusetts' apple growers 
concentrate, for the most part, on the McIntosh apple. Further, the high 
value of production per acre of apples, together with the fact that most 
are produced on hilly slopes, minimize, somewhat, demands for such land by 
the non-agricultural sector. As a result, much of the apple producing 
land is priced closer to its agricultural value than those operations which 
require relatively level land (level, highly productive land is usually 
located in valley bottoms where competition from the non-agricultural 
sector is the greatest). 


Vegetable production, in terms of value, is expected to also increase 
primarily because there are relatively high returns per acre. However, 
there are a number of circumstances that will continue to act as constraints 
to increased production. Given the climate of the area, vegetable farmers 
have a limited number of crops they can produce and most of the production 
comes to market in a relatively short span of time. Thus, market satura- 
tion occurs and, as a result, creates a price depressing effect. Most 
vegetables are marketed directly to consumers, through farmer-operated 
roadside markets, the largest marketing outlet. Time and investment re- 
quirements, spoilage, and a limited marketing area combine to limit, somewhat, 
the potential for expanding vegetable production. 


Policy and Program Incentives 


The loss of agricultural land in Massachusetts is, in reality, a sympton 
of a number of economic, institutional and locational factors that have impacted 
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adversely upon the State's agricultural sector. Obviously, agricultural land 
would not have “disappeared” at the rate that it has if the farmers working 
that land could have attained and maintained a standard of living acceptable 
to them. Thus, program and policy alternatives, if they are to be effective 
in curbing the decline of, or in maintaining and/or enhancing the viability 
of the agricultural sector, must be directed toward enhancing the revenue 
earning power of farmers. Programs that are directed to the cost side of 
the equation should deal with those cost components over which the State 

has some control. Such actions, as decreasing taxes, implementing programs 
that reduce the cost of the land resource, providing lower interest rates, 
minimizing State actions that may adversely affect agriculture (e.g., forbid 
the exercise of eminent domain on farms that are viable such as the building 
of roads through a farm) would lower costs of production to Massachusetts 
farmers. Programs and policies that are directed toward increasing revenues 
to the agricultural sector should deal with the enhancement of marketing 
outlets, increasing the quality of agricultural goods in order to secure 
higher prices for locally grown products, and providing incentives to 
further enhance the agricultural processing sector, etc. 


Existing Programs 


Massachusetts has been at the forefront in developing and implementing 
policies and programs designed to enhance the agricultural sector. These 
programs include: (1) the State's policy on Food and Agriculture; (2) differ 
ential taxation on agricultural land; (3) the Agricultural Preservation 
Restriction Program (APR); (4) protecting farmers from nuisance lawsuits; 
(5) publishing an Executive Order whereby State institutions will not dis- 
criminate against commodities of in-state growers without justification; 
(6) and the recent signing of "A Social Compact" between the Governor 
and the Massachusetts agricultural community. Each of these actions by 
the Commonwealth of Massachusetts is designed to ameliorate, somewhat, 
the costs of producing agricultural goods, or enhancing the revenue gains 
of farmers, or both. A brief description of these State-induced actions 
follows: 


Differential Assessment: The Farmland Assessment Act (General Laws, 
Chapter 61A) of 1973 enables farmers in Massachusetts to have their land 
assessed at farm use value rather than market value. If land under differ- 
ential assessment is removed from agricultural use, a five-year rollback 
tax is imposed, as well as a conveyance tax during the first ten years 
(the conveyance tax starts at ten percent of sale price the first year, 
then declines one percent each year). Differential assessment is an 
important component of the State's agricultural preservation progran, 
particularly in urbanizing areas. However, given the disparity between 
the agricultural value and market value of farmland, the tax penalities 
are somewhat ineffectual in preventing the conversion to non-agricultural 
uses. 


The Agricultural Preservation Restriction Program: In 19/7, the Massa- 
chusetts General Court adopted the Agricultural Restriction Preservation (APR) 


Program, which is designed specifically to deal with the effects of urban 
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demand for farmland and the resulting high land prices. Under this program, the 
State purchases the development rights to certain parcels of farmland each year. 
The value of the development rights is defined as the difference between the 
market value of the land and its value for agricultural use. Once the develop- 
ment rights have been purchased, the farmer permanently relinquishes his right 
to build non-farm structures on the land, 29/ but all other rights of owner- 
ships are retained. In terms of retaining agricultural land, this is a key 
point in that the restrictions to other than agricultural uses becomes a part 

of the property deed. Since development potential usually represents anywhere 
from sixty to ninety-five percent of the total value of the land, removing 

this value of the land reduces the price of the land considerably. Thus, not 
only are specific parcels protected from development, but lowered land prices 
enable younger farmers to purchase farms and become established and existing 
farmers are able to expand their size of operation. At the same time, however, 
while the APR program is extremely effective in retaining agricultural land, 

it is also an expensive undertaking. The State has expended 11 million 

dollars to date. A minimum of 8 million dollars will be spent in the next two 
years for the purchase of development rights on an additional 4,000 acres. 


The Massachusetts APR program has been in effect since 1977, and so far 
development rights have been purchased on 6,500 acres, with another 4,000 acres 
under agreement. The major criterion for selecting parcels has been the 
imminent threat of development, the idea being that, with limited funds, more 
land can be saved in the long run by focusing on those parcels which are al- 
most sure to be lost otherwise. Other criteria include soil quality, contri- 
bution of local funds, the economic viability of the farming unit, and its 
relation to surrounding land uses. Towns have also been asked to prioritize 
agricultural areas within their borders for the purposes of the program. 
Assembling a critical mass of farmland has thus far not been a major con- 
sideration; the land which has been placed under development restrictions 
is scattered throughout the State, to maximize coverage of the program as 
well as to direct resources to those farms which have a high potential of 
being sold for non-agricultural purposes. 


The APR program is designed to counteract the adverse effects of urban 
growth on farming by directly prohibiting the development of specific parcels 
of land and by reducing the price of this land. The program is costly, how- 
ever, since most of the value of the land is embedded in the development 
rights. Since funds are limited, only about 1,000 acres per year have been 
placed under restriction or agreement since the program has been implemented. 


29 fee she farmer may build residential structures for himself, relatives, or 
employees, provided that agricultural productivity is not adversely affected 
and the Agricultural Lands Preservation Committee approves. 
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While the program certainly has limitations due primarily to low levels of 
funding (limited funds preclude the development rights purchase on all tracts, 
there is no guarantee that preventing development on one tract won't simply 
drive the development to another, equally valuable agricultural tract), and* due 
to the voluntary aspect of the program (the State can choose only among those 
farms whose owners have submitted applications), the APR program is directed 
at the major barrier to the maintenance or enhancement of the agricultural 
sector. In addition, the APR program may provide psychological effects that 
counter the “impermanence syndrome” and thus existing farmers may resume making 
the long-term capital investments necessary for the continuance of agriculture 
in the State. 


Protection From Nuisance Lawsuits: In 1979, Chapter III of Massachusetts 
General Laws (Section 125A) was amended to read “...the odor from the normal 
maintenance of livestock or the spreading of manure upon agricultural and horti- 
cultural lands shall not be deemed to constitute a nuisance.” This law bene- 
fits farmers who live near suburban residents, who may object to the odors 
associated with routine farm operations. 


Governor's Executive Order, Sept. 6, 1982: The Governor of Massachusetts 
published an executive order which is designed to increase public institutional 
purchasing of Massachusetts grown agricultural commodities. The order specifies 
that the Executive Office of Administration and Finance will work with the 
Department of Food and Agriculture to overcome some of the marketing constraints 
faced by Massachusetts growers who would like to sell to in-State institutions. 
This executive order is a further attempt to increase the marketing outlets 
available to Massachusetts farmers. 


Social Compact: The Social Compact signed by the Massachusetts Governor 
on September 6, 1982 is a document that specifies the Governor's support for 
a number of agriculturally related goals which include, but are not limited 
to, the following subjects: completion of soils mapping; farmland assessment; 
inheritance tax changes dealing with farmland; Executive Order #193 (deals 
with limiting State actions that would adversely impact agriculture); con- 
tinued financial support for the APR program; closer coordination between 
the Massachusetts Department of Food and Agriculture; expand low-interest 
financing to agri-business firms through the issuance of “Agri-bonds;" and 
a pledge to continue to assist in the development of a more viable agricul- 
tural support sector. 


Agricultural Incentive Areas: It is obvious that the Commonwealth had 
instituted a large number of policies and programs that were designed to 
assist the agricultural sector by helping to relieve some of the costs 
of production (taxes, decrease cost of ag land through the APR program) 
and by assisting in enlarging marketing outlets available to farmers.- In 
addition, legislation has been proposed that would establish agricultural 
incentive areas. As envisioned by the State Department of Food and Agriculture, 
such areas (sometimes referred to as agricultural districts) would be 
established on a voluntary basis, but once established, the State government 
would institute additional policies and programs that would encourage the 
agricultural sector and discourage non-agricultural development. 
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Other Program Considerations 


Limits on Tax Rates: Despite the implementation of differential assessment, 
farmers in Massachusetts still pay higher property taxes (both on a per acre 
basis and as a percentage of farm income) than those in most other parts of 
the Country. To further reduce the burden of taxation, a ceiling could be placed 
on tax rates, or a limit could be imposed on a percentage that property taxes 
are to adjusted gross farm income. The State could perhaps reimburse local 
governments for tax revenues lost under the first alternative, or provide a 
credit on the farmer's income tax under the second alternative. 


Exercise of the Power of Preemption: As noted previously, one of the 
shortcomings of the existing APR program is that participation is purely volun- 
tary. As a result, the State has no guarantee that the most productive or most 
imminently threatened farmland in the State is being placed under restriction. 
This problem could be solved through exercising the power of preemption, whereby 
the government could substitute itself for anyone who has made a bona fide offer 
to purchase any farm in the State. The government then places deed restrictions 
on the use of the land and resells it at agricultural use value. Thus, such 
a program achieves the same end as the APR program, except that the State can 
be certain that the parcels purchased are about to be sold to developers or 
speculators, and it can choose the “best” among all such threatened farms. 


Exercise of the power of preemption is already made possible for cities 
and towns under the Massachusetts differential assessment law (12). If an owner 
of land under differential assessment intends to sell his land or convert it to 
nonagricultural use, he must notify his town or city of his intentions. Accord- 
ing to the law, "For a period of sixty days subsequent to such notification, 
said city or town shall have, in the case of intended sale, a first refusal 
option to meet a bona fide offer to purchase said land, or in the case of in- 
tended conversion not involving sale, an option to purchase said land at full 
and fair market value to be determined by impartial appraisal. 30/" Such powers 
could perhaps also be extended to the State for the purpose of acquiring develop- 
ment rights under the APR program. 


Improve Product Marketing Outlets: 31/ Given the cost relationships in 
agricultural production in Massachusetts, and recent Federal government policy 
changes, it is apparent that those enterprise groups that utilize land in a more 
intensive manner and thereby derive greater levels of revenue per unit of land 
input, show the greatest potential for continued economic viability. Specifi- 
cally, fruit and vegetable enterprises show the greatest promise. However, a 
few key components of their future viability involves the marketing strategies 


30/ Massachusetts General Laws, Chapter 61, Section 14. 
31/ Much of this discussion is borrowed from Opportunities for Agricultural 
Development in Massachusetts, prepared by Jonathan Katz under contract to the 


Community Economic Development Assistance Corporation. Muchael Mazerov edited 
the Report. Boston, July, 1981. 
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employed in getting the products to the consumer, and the products that farmers 
choose to grow. As noted previously, the major marketing constraint facing 
growers in Massachusetts is that many are unable to supply a large volume of 
uniformly packed, high quality produce. As a result, the wholesale brokers 
offer prices that are, on the average, significantly lower than for produce 
imported from out-of-state firms that meet the volume and quality standards. 

In addition, because of the relatively short growing season, and the relatively 
small number of varieties of produce grown, growers usually end up shipping 
their produce to the wholesale market when the market is saturated. This ob- 
viously results in lower prices received. 


An analysis of production and demand for commodities grown in Massachu- 
setts points to a number of fruits and vegetables wherein total production in 
the State is significantly below the volumes consumed (7), and therefore possess 
greater marketing potential (in terms of prices received by growers) than those 
commodities which have surpluses over consumption. Cauliflower and broccoli 
were mentioned by a number of informed individuals as showing the greatest 
local market potential (see footnote Say Lettuce, onions, tomatoes and small 
berries also show potential. Most growers, prior to shifting to new crops, 
must have some expectation that their investments will generate some minimal 
met return. Thus, improvements in peak season marketing techniques are needed 
to increase prices received. Another solution is to either extend the market— 
ing season (increasing shelf life of produce or providing modern storage facil- 
ities) or extend the growing season through utilizing greenhouse production, and/ 
or hydroponics. Such changes would result in enabling the grower to spread his 
delivery of produce over a greater period of time and therefore receive higher 
prices than received during peak-season, market-saturated periods. 


The Massachusetts Department of Food and Agriculture (MDFA) has dedicated 
a vast amount of resources to expanding marketing outlets for farmers in order 
to establish a favorable “climate” to expand production and consumption of in- 
State grown products. Their efforts have concentrated upon the establishment 
of farm markets and farmer-operated roadside stands, both of which result in 
direct sales from farmer to consumer. The MDFA efforts have been successful. 
Two other forms of marketing organizations also show promise. The first entails 
marketing cooperatives wherein a number of growers band together and pool their 
produce (e.g., the Pioneer Valley Growers Association in Western Massachusetts). 
While such an arrangement has a number of risk factors, three key advantages 
exist: (1) By pooling produce, the cooperative can sell in larger volumes 
and thereby take advantage of scale economies; (2), the cooperative can, in 
many cases, allocate quotas to growers to minimize oversupply and thereby 
maintain or enhance prices (such as those arrangements that exist in the Ocean 
Spray Cranberry cooperative); (3) a large proportion of the value added to 
produce between delivery to the cooperative and delivery to the consumer would 
be retained by the cooperative members (participating farmers) in direct proportion 
to the participation rate of the members. The major disadvantage in forming a 
successful cooperative is the fact that participation is voluntary, and if 
retail prices increase over and above the price the cooperative is paying 
its members, some members may decide to take advantage of the higher retail 
price and direct market. Obviously, if too many members reacted in this manner, 
the volume of produce marketed by the cooperative could fall such that scale 
economies would be mitigated. 
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A second possible solution to expanding fruit and vegetable production 
through enhancement of marketing outlets, would be to establish a wholesaling 
firm committed to dealing with in-State farmers. However, such a firm would 
have to be assured of minimum produce flows from local farmers that meet 
minimum quality standards before investing entrepreneurs would find such an 
endeavor feasible. And growers, before shifting to high-demand varieties and 
making necessary investments to meet quality standards, would have to be 
assured that such a firm would succeed in increasing market outlets. A 
possible solution to this “chicken and the egg" dilemma might involve low 
interest, guaranteed loans by State and/or local governments. 


FUTURE RESEARCH 


The MAVS was designed to determine in as mich detail as possible the causes 
and reasons for the decline in the Massachusetts Agricultural Sector over time. 
Budget and time constraints precluded any follow-up research designed to 
analyze current and suggested policy and program alternatives. However, the 
results of the study logically suggest a number of areas where future research 
would be desirable. These include but are not limited to the following: SyF! 


1. What is the potential adaptability of Massachusetts human and farm- 
land resources to grow more fruit, vegetables, and other high valued 


food crops? 


2. What are the opportunities for new wholesale and retail marketing 
arrangements? 


3. Where is the location of the presently not-cultivated prime agricul- 
tural land, and what is the potential for conversion to agricultural 


uses? 


4. To what extent are higher production costs offset by market 
proximity? 


5. Can a map be developed identifying high, medium and low agricultural 
viability areas? 


6. What are the long term NET public costs of the APR program? 


7. What are the NET private costs of precluding future non-agricultural 
development upon prime or other agriculturally productive land? 


8. What are the economic impacts of improving water quality regulations 
in areas of intensive agriculture? 


32/ Many of these future research topics were developed by William King, 
Massachusetts Department of Food and Agriculture. 
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Appendix I to the Massachusetts Agricultural Viability Study 


An Evaluation Framework 
for Water Erosion in Massachusetts 


A high-ranking official of the U.S. Department of Agriculture noted that 
sediment is America's number one degrader of water quality, by volume. It is a 
multiple threat because it often carries with it pesticides, fertilizers, and 
other chemicals. Much of the total sediment load in streams and lakes comes 
from agricultural land. Just how mich, and how this affects water quality are 
questions still being explored. 1/ 


Neil Sampson, executive vice-president of the National Association of Con- 
servation Districts, warns that “Soil erosion, farmland conversion, water and 
soil quality problems are reaching epidemic proportions.” 2/ 


For the most part the Water Quality Plans prepared in Massachusetts under 
Section 208 of the Federal Water Pollution Control Act of 1972 (PL 92-500) 
did not adequately address agricultural pollution sources. This shortcoming 
was realized during the development of the work outline for the Massachusetts 
Agricultural Viability Study (MAVS). Although the funding level provided for 
the MAVS did not permit a thorough analysis of the issue of agricultural 
water quality pollution, it was decided that the topic was too important to 
be excluded from the study. 


In order to assess the impacts of various alternative solutions to agri- 
culturally induced water quality problems, a linear programming (LP) model was 
developed. The primary advantage of such a model is that the physical and econ- 
omic relationships can be jointly investigated, and such a model provides a 
means to efficiently test the physical and economic effects that result from 
alternative solutions (rotations, conservation practices, erosion reduction 
targets, and production impacts). While the model employed is generalized 
for the State of Massachusetts, it is readily adaptable for use in specific 
watersheds. In addition, an LP assists in determining the most efficient 
(least costly) means to reduce erosion to acceptable levels. 


ay D. G. Unger, “Improving Water Quality in Agriculture and Silviculture,’ 
in BMPs for Agriculture and Silviculture, Locke, Haite, et al., editors, 
Ann Arbor, Michigan, University of Michigian Press, 1979. 


2/ Neil Sampson, “Poor Policy and Erosion Bankrupt Farming,” New Farn, 
March/April 1982, p. 64. 


LINEAR PROGRAMMING EXPLAINED 


An LP model is an analytical tool which incorporates an objective 
function (defined as maximizing profits or minimizing costs). 3/ An LP 
model is highly useful in that a problem can be evaluated with the entire 
“system” that encompasses the problem incorporated in the evaluation. 

The LP does this by recognizing real world constraints that surround a 
solution to any defined problem. In this portion of the MAVS, the LP 
model incorporates a cost minimizing objective in meeting acceptable erosion 
levels. For example, because of ever increasing feed costs, dairy farmers 
in Massachusetts have been increasing the acreage used to grow corn for 
silage. As that acreage continues to increase, the potential for increased 
erosion and subsequent sediment induced water quality problems increases. 
Thus, if the objective function is set at some acceptable level of costs 
for an acceptable level of erosion (x tons per acre) given constraints 

of land, labor, and capital, the LP model will generate an optimal solution 
that minimizes costs of attaining a land use mix (cropping mix that results 
in acceptable erosion levels). 


An LP is an analytical procedure for determining optimal levels of 
resource allocation. Such a procedure considers all combinations of 
activities specified in a mathematical model and constrains combinations 
of activities to use no more than the available amount of resources. 

An optimal solution is selected from these combinations, which mathe- 
matically, is equivalent to optimizing a linear objective function 
subject to a set of constraint equations. These constraints represent 
the amount of inputs required for each activity and the amount of scarce 
resources available as inputs. The objective function for the erosion 
model is: 
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The X's represent different agronomic practices and rotations used to 
grow corn silage and hay. The coefficients are the per acre production 
cost for each of the activities in the model. The constraints, as applied 
to this analysis, involve production constraints for each Soil Productivity 
Group being analyzed. Conservation practices (stripcropping; no tillage, 
corn, hay, rotation; and no tillage, continuous corn rotation) are also 
incorporated. 


PROBLEM DEFINITION 


The 1978 Census of Agriculture for Massachusetts reported cropland 
acreage amounting to 311,033, of which 69 percent (213,699 acres) were 
harvested. While a large variety of crops are grown in the State, two 
cropland uses account for over 83 percent of the total harvested crop- 
land acres (hay: 133,117 acres, and corn, mostly silage: 44,267 acres). 
Production from these two crops amounts to well over a million tons of 
forage. Because of the high percentage of hay acreage in the State, 


3/. For an excellent description and application of LP models, see Bender, 
et al., Systems Analysis for the Food Industry. The AVI Publishing Co., 
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Massachusetts does not experience the severe erosion problems that are found in 
many farming regions in the nation. However, this does not mean that there are 
no significant erosion and related water quality problems in the State. Quite 
the contrary; areas in the Connecticut River Valley and parts of Worcester and 
Plymouth Counties are intensively farmed with a high proportion of row crop 
acreage. In addition, as costs of livestock feed continue to increase, many 
farmers have, and will continue to increase corn silage acres by growing corn on 
present hay land. As this trend continues, the potential erosion and subsequent 
water quality problems will increase. 


DATA USED 


Data Base: The data base used in this analysis contains three sets of data: 
(1) soil productivity groups (SPGs); (2) estimates of gross soil erosion for 
each farming activity on each soil group; and (3) crop budgets for each of the 
crops and the farming activities used in the production thereof. The actual 
procedures that were employed in the development of the soil productivity groups 
are contained in the Annex to this Appendix. 


Soil Productivity Groups (SPGs): Two key criteria were used to determine 
which soils would be selected. First, that the soil be used for growing row crops, 
and secondly, that the soil has a physical potential for significant erosion. 
Utilizing the 1977 Massachusetts Natural Resources Inventory, which was conducted 
by SCS, eight land capability subclasses are used for row crops (1, 2e, 2w, 3e, 
3s, 3w, and 4s). A screening of these soils resulted in the selection of five 
land capability subclasses that possess erosion potential (2e, 2s, 3e, 3s, and 
4s). This information, together with soil survey information, permitted the 
development of six soil productivity groups (SPGs) that are used for row crops 
and that also have potential erosion problems (Table 1). The distribution of 
these mapped soils was used to estimate unmapped soils. Six SPGs were created 
and represent nearly 25,000 acres or 12 percent of the State's harvested crop- 
land. 


Table 1--Soil Productivity Groups 





Group No. of Soil Row Crop Avg. Yield Avg. Yield Avg. Slope Annual Erosio 
series (acres) Silage T/A hay for continuou 
row crop (T/A 





A 12 1,416 24 4.5 3-82 17.0 

B 20 10,416 24 4.5 3-8% 9m 

C 6 758 L5 3.0 3-8% 13.2 

D 44 8,406 19 Se 8-15% 5260 

E 15 917 22 4.0 8-15% 58.1 

F Gi 29759 16 3.0 8-15% 23.0 
103 24,672 





Gross Soil Erosion Estimates: A soil loss estimate for each soil group and 
farming activity was calculated using the Universal Soil Loss Equation (USLE). 
The activities represent various crop rotations and conservation practices. 
The equation is a mathematical description of the major factors known to influence 
rainfall erosion (Equation 1). 


A = RKLSCP (Equation 1) 
where: 


A is the computed water erosion per acre of area (tons per acre). 
It does not include large quantities of soil material that may be 
lost by rill and gully erosion. 


Reispascaintall and srunot factor. 


K is the soil erodibility factor and reflects the fact that 
different types of soil erode at different rates when other 
factors affecting erosion are constant. The physical char- 
acteristics of the soil affect its susceptibility to rain- 
fall erosion; e.g., sandy soils are less erodible than silty 
soils. 


L is the slope length factor and is defined as the ratio of 
erosion from the field slope length to that from a 72.6 
foot length on the same soil type and gradient. 


S is the slope gradient factor and is the ratio of erosion 
from the field gradient to that from a 9 percent slope 
(tables are available which combine L and S into an 
LS factor for specific soils). 


C is the cropping management factor and is the ratio of soil 
loss from a field with specified cropping management to that 
from a fallow condition which the factor K (above) is estimated. 


P is the erosion control practice factor, the ratio of erosion 
with contouring stripcropping, or terracing to that with 
straight row farming (up and down slopes). 


Once these erosion rates were determined they were used as an erosion con- 
straint. A constraint is essentially a requirement that must be met in solving 
the objective function. For erosion the constraint can be set at some predeter-— 
mined level. The solution is bounded by this constraint. That is, activities 
which would result in the constraint being exceeded are not selected by the LP 
model. 


Crop Budgets: There are seven different activities associated with each SPG 
model for a total of forty-two activities. Crop budgets (on a per acre basis) 
were prepared to represent the inputs used to produce a crop given a particular 
agronomic practice. Variable pre-harvest and harvest costs were used in 
developing the budgets which, for multiple crop rotations, were weighted over 
the rotation period (four years). 


A~4 


After the data base was prepared, a tableau was created (Table 2). This 
tableau represents the linear programming model for evaluating soil erosion in 
Massachusetts. This model provides a systematic basis for estimating overall 
costs for alternative erosion control levels in terms of reductions in crop 
production, changes in the crop production practices, and total production 
costs. 


There are twelve constraints in the model. The first two constraints are 
production constraints which tell us how much corn or hay will be produced. 
The coefficients in these constraints are the yields which we can expect for 
the crops given certain rotations and practices.- Constraints 3 through 8 are 
acreage constraints for each soil productivity group. Constraints 9, 10, and 
11 represent three conservation practices that are used in the model. These 
are stripcropping, no tillage for a corn hay rotation, and no tillage for con- 
tinuous corn. These are set at greater than or equal to zero in order for the 
program to allocate some acres to these conservation practices. The final con- 
straint is the soil erosion constraint. The coefficients here are the erosion 
in tons per acre per year which were calculated using the USLE. This constraint 
can be set at greater than or equal to zero in which case we can find the level 
of erosion which will have to be tolerated to optimize the objective function. 
Alternatively, this constraint can be set at some predetermined level. By 
doing this, the impact that erosion control has on the choice of activities 
in the model can be determined. 


A cost minimization model was set up. The corn silage and hay constraints 
were manipulated until production was maximized. The production level was 269,500 
tons of corn silage and 49,500 tons of hay- A total of 24,672 acres were included 
in the model. These acres were distributed among the six SPGs (Table 1). ‘The con- 
servation practice and soil loss constraints were set at greater than or equal to 
ZETOe 


MODEL RUNS 


The problem was solved using an LP computer program for linear programming 
called LPROG. The value of the objective function was $4,398,000. This represents 
the cost to produce 269,500 tons of silage and 49,500 tons of hay while satisfy- 
ing the constraints placed on the model. All acres for each group were allocated. 
The solution included various crop rotations ranging from all corn on SPG B tovaae 
hay on SPG D. All tillage was conventional. To minimize cost, the program seeks 
those activities which have the lowest costs. A slack or surplus value was gen- 
erated for the soil loss constraint. This value is 113,900. This means that to 
optimize the objective function (vis. minimize production cost) 113,900 tons of 
soil loss would have to be accepted. This is an average of about 4.6 tons per 
acre. The “tolerable” erosion for the soils in the model is approximately 3 tons 
per acre. 


A subsequent run was made setting the soil loss constraint at less than or 
equal to 73,258 tons. This is the aggregated soil loss at the tolerable level. 
Results are shown in Table 3. For this run, 18,237 acres of no tillage farming 
were selected. This represents about 74 percent of the total acreage. Given 
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A,B,C,D,LE,F = specific soil productivity yroup 
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= soil productivity yroup 
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the assumed crop mix, erosion control can be achieved by using conservation tillage 
practices. The economic impact, at least in terms of variable production cost, 
would be minor. 


The production statistics for corn indicate a steady increase in acreage 
for recent years. Hay production appears to have varied much more on a year- 
to-year basis, but overall is declining in acreage. Rising feed costs may be 
prompting Massachusetts farms to rely more on silage production. While farm 
operators may realize a cost reduction and the State may become less dependent 
on imported feed grains, one impact which deserves consideration is the effect 
that increased silage production will have on erosion. 


Increased silage production was introduced into the model. The target 
was raised from 269,500 tons to 402,000 tons, roughly a 50 percent increase. 
Most, if not all, of the acres required for this increase would have to come 
from hay acreage especially those soils included in the SPGs. A base run 
yielded the results presented in line 3 of table 3. Erosion increased sig- 
nificantly. An attempt was made to limit the soil loss to the tolerable 
constraint at this level of production, but a feasible solution could not 
be attained. 


A final run, the results of which are given in lines 4 and 5, Table 3, 
found the maximum corn silage production possible while applying a tolerable 
soil loss constraint. The first attempt (line 4) sought to produce only corn 
silage and no hay. Only about 70 percent of the acreage was used and 371,425 
tons produced representing an averge yield per acre of 21.6 tons per acre. 

The solution generated all but 917 acres of no till. The second run (line 5) 
introduced hay. Interestingly, corn silage had to be decreased by less than 
10 percent when 28,945 tons of hay were produced. All but 214 acres were used. 


CONCLUSIONS 


The linear programming model described here is an effective tool in 
determining the costs of reducing erosion in terms of both production foregone 
and increased costs. Using generalized data, we found that because of the 
great amount of hay acreage within the State, the erosion across the State 
is not severe and could be corrected with minor economic impacts. However, 
as row crops are introduced upon hayland, erosion control practices are 
needed which increases production costs. If not applied, the potential for 
environmental degradation increases. There is, in fact, an upper limit on 
the amount of row crop production that is economically feasible and environ- 
mentally sound given a tolerable soil loss constraint. 
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Annex to Appendix 1 


SOIL PRODUCTIVITY GROUP FORMULATION 
AND EROSION ESTIMATION 
PROCEDURE 


This section describes the procedure used to group the soils of Massachusetts 
that are suitable for agriculture and subject to erosion, and whose parameters 
would be generally descriptive of the soil series contained within each group. 

The parameters used are the factors of the USLE. 


Each soil series that occurs in the State was categorized by the land cap- 
ability classes and subclasses. Each series with its different class/subclass 
was represented by a single index card. Cards were made only for classes I-IV 
land, because any class greater than IV would not be used for row crops. A 
stony, rocky, or gravelly series was included on the same card as the regular 
series. However, very or extremely stony, rocky, gravelly, and boulderly soils 
were not included on the cards. For example, there would be one card for Hadley 
Ile, another for Hadley IIw, and so on. The mapped acres from each published 
soil survey report and town report, and from each unpublished report were re- 
corded by town, partial county, county, or Federal land, onto the cards. The 
acres on each card were then totaled in order to complete the number of acres 
for each series on the class/subclass level. 


In order to analyze the erosion problem on a Statewide basis, it was necess- 
ary to collect data on those acres the soils of which had not been mapped. In 
order to do this, the 1977 Natural Resources Inventory (NRI) Study which gives 
acres of land at the class/subclass level for the State was utilized. In order 
to use the NRI data to obtain a figure for acreage of each series at the class 
and subclass level, some manipulation of the data was necessary, and limitations 
of the data had to be considered. One of the limitations of the NRI data was 
described by Mr. Hance of the Washington SCS office. Based on 1) distribution 
of soil series, and 2) frequency of soil series within the State, the statis- 
tical reliability of the acreages given is about 80 percent at the class level 
(i.e., accuracy between actual mapped soils acreages and NRI soils acreages) 
and about 50 percent reliable at the subclass level. 


Another limitation of the study was that it did not include urban and 
Federal land. It accounted for 3,576,000 acres out of the 5,000,000 in the 
State. In order to project NRI subclass totals to include urban and Federal 
land, the totals were expanded on a percentage basis (i.e., the NRI subclass 
totals were divided by 3,576,000 and then multiplied by 5,000,000 - which 
resulted in the expanded subclass totals). 


The total acres on each soils card was then expanded on a percentage 
basis, up to the NRI/subclass total. The result was a number of series-specific 
subclass totals. Total acres of a particular subclass; e.g., Ile were obtained 
by adding up soil series card totals that were of the same subclass. The NRI 
subclass totals were then divided by the mapped subclass totals and the result 
was used as an adjustment factor. Each soil series in that subclass was multi- 
plied by the adjustment factor for that subclass and the result was the ex- 
panded soil series total for the subclass level in the State. 
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The cards were then organized into similar productivity groups. Also, a 
new set of cards was developed which included the following information: soil 
series name, class, subclass, slope range, K factor, T factor, crop yield, 
potential, number of total acres in the State and the number of row crops in 
the State. The first 7 items were all obtained from “Soils 5” sheets, except 
where, in some cases, crop yields were not reported on the sheets. In this 
case, the yields from "Planning Guide Sheets, Agronomic Interpretations, 
June, 1980," were used. The 8th item was the expanded totals which were des- 
cribed above, and the 9th item, row crops, was obtained by the manipulation 
of NRI data. NRI gives a figure for row crops in Massachusetts for the sub- 
class level. This figure divided by the total number of acres in the State 
of that subclass gives a fraction that is used as a constant. The constant 
for each specific subclass is then multiplied by any soil series card that is 
in the same subclass. Thus, on a percentage basis, the row crop series 
specific-total is obtained. 


All of these criteria were used because they are indicators of the pro- 
ductivity of the soil type. The row crop acreage is useful because erosion 
occurs in Massachusetts primarily on soils in which row crops are grown. Be- 
cause erosion is a significant problem mostly in “e" subclass soils or “s" 
subclass soils with steep slopes, only the “e" and "IVs" row crop totals were 
taken from the NRI Study. Erosion is not a major problem on Class I soils 
so the row crop totals for I were not used, and according to NRI data there 
are no row crops grown on IVe soils. Therefore, the row crop calculations 
were performed on IIe, IIIe, and IVs soils. 


The cards were then grouped according to similarities in the criteria 
listed above, and only the cards that were in the subclass groups of Ile, 
IIIe, and IVs were included in the groupings. Six soil productivity groups 
were formed, labeled A-F. 


Each of these SPGs were formed with the idea that an individual number 
for each of the factors in the USLE could be obtained and, at the same time, 
be representative of all the soils in a particular group. 


In order to obtain a length of slope (LS) factor for each group that would 
be somewhat representative of all the soils within the group, and since the data 
for soils are not site-specific, Henry Ritzer (Resource Conservationist) and 
Gene Grice (State Soil Scientist) were consulted as to the typical slope length 
of particular slope percents in Massachusetts. According to them, the following 
slope lengths are representative of these slope ranges: 


Slope Range Average Slope Average Slope Length 
0-37 Te5A 300 feet 
0-8% 4.0% 250 feet 
3-82 sey 200 feet 
8-157 Pi e577 150 feet 
15-25% 20.024 100 feet 


The weighted averages for percent slope and slope length was calculated 
based on the percentage of acres of a soil type of a particular slope that were 
in the total acreage of the group. With these two values, percent slope and 
slope length, an approximate LS for each group was determined. 


Ary 


Once the values for all of the factors of the Uniform Soil Loss Equation were 
determined, soil loss estimates for each crop rotation were estimated and entered 
into the model on the line labeled “erosion.” 
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